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PREFACE 

# 

HYDROGEN ENERGY i s  a cont inuing  b i b l i o g r a 2 h i c  summary w i t h  
abstracts  of r e s e a r c h  and p r o j e c t i o n s  on t h e  s u b j e c t  of 
hydrogen as a secondary fue l  and a s  an  energy c a r r i e r .  
f i r s t  volume w a s  publ i shed  i n  Janua ry ,  
t i v e  through December o f  1973. 
able from t h e  Technology App1icati.cn C e n t e r ,  a s  are  t h e  
q u a r t e r l y  update  ser ies  for 1 9 7 4 ,  1 3 7 5 ,  1 9 7 6 ,  and 1 9 7 7 .  

T5e 
1 9 7 4  and i s  cumula- 

Add i t iona l  cop ie s  are  a v a i l -  

T h i s  update  t o  HYDROGEN ENERGY c i tes  ad? . i t iona l  r e f e r e n c e s  
i d e n t i f i e d  du r ing  t h e  f i rs t  q u a r t e r  of 1 3 7 8 .  
f i r s t  i n  a 1 9 7 8  q u a r t e r l y  s e r i e s  in tended  t o  p rov ide  " c u r r e n t  
awareness" t o  t h o s e  i n t e r e s t e d  i n  hydrogen energy.  

i t  i s  t h e  

- *,: I . .  

For t h e  r e a d e r ' s  convenience,  a series of c r o s s  indexes  a r e  
inc luded  which t r a c k  d i r e c t l y  wi th  t h o s e  of  t h e  cumula t ive  
volume. See "Guide t o  U s e  of t h e  P u b l i c a t i o n . "  

A l i b r a r y  c o n t a i n i n g  some of t h e  a r t i c l e s  and p u b l i c a t i o n s  
r e f e r e n c e d  i n  t h i s  update  and t h e  cumula t ive  volume h a s  been 
e s t a b l i s h e d  and t h e  C e n t e r  w i l l ,  on a cos t - recovery  basis, 
a i d  r e a d e r s  t o  o b t a i n  copies  of  any c i t e d  m a t e r i a l .  
a c o n s i d e r a b l e  e f f o g t  has  been made t o  i n s u r e  t h a t  t h e  b i b l i o q -  
raphy i s  complete ,  r e a d e r s  a re  encouraqed t o  b r i n g  any omissions 
t o  t h e  a t t e n t i o n  of t h i s  Center .  

Althouqh 

The Technology App l i ca t ion  Center  i s  one of s i x  I n d u s t r i a l  
AF2 l i ca t ion  C e n t e r s  e s t a b l i s h e d  by ? I > S X ' s  Technology U t i l i z a -  
t i o n  Program t o  e v a l u a t e  and d i s semina te  riew technology t o  
t h e  g e n e r a l  p u b l i c  and c o m e r c i a 1  b u s i n e s s .  



GUIDE TO USE OF THIS PUBLICATION 

A number of f e a t u r e s  have been i n c o r p o r a t e d  t o  h e l p  t h e  r e a d e r  u s e  
this document. They c o n s i s t  o f :  

-- A TABLE OF CONTENTS l i s t i n g  g e n e r a l  c a t e g o r i e s  of s u b j e c t  c o n t e n t  
More s p e c i f i c  coverage  by s u b j e c t  t i t l e / k e y w o r d  and 

-- CITATION NUMBERS a s s i g n e d  t o  e a c h  r e f e r e n c e .  These numbers, w i t h  

and indexes .  
a u t h o r  i s  a v a i l a b l e  th rough  t h e  a p p r o p r i a t e  i ndex .  

t h e  p r e f i x  omi t ted ,  are used i n s t e a d  o f  page numbers t o  i d e n t i f y  
r e f e r e n c e s  i n  t h e  v a r i o u s  indexes .  
i d e n t i f i e r  numbers when d e a l i n g  w i t h  document o r d e r s ;  so p l e a s e  u s e  
t h e  e n t i r e  ( p r e f i x  i n c l u d e d )  c i t a t i o n  number when c o r r e s p o n d i n g  
w i t h  TAC r e g a r d i n g  a r e f e r e n c e .  An open ended numbering system 
f ac i l i t a t e s  e a s y  i n c o r p o r a t i o n  of subsequen t  u p d a t e s  i n t o  t h e  o r q a n i -  
z a t i o n  o f  t h e  material. In t h i s  sys tem,  n m b e r s  a s s i g n e d  t o  new 
c i t a t i o n s  i n  each  c a t e g o r y  w i l l  fo l low d i r e c t l y  t h e  l a s t  a s s i g n e d  
numbers i n  t h e  p r e v i o u s  p u b l i c a t i o n .  The c i t a t i o n  number of t h e  
l a s t  r e f e r e n c e  on each  page appea r s  on t h e  upper  r igh t -hand  comer 
of that  page t o  f a c i l i t a t e  quick  l o c a t i o n  of a s p e c i f i c  term. 

r e f e r e n c e ,  a u t h o r ,  c o r p o r a t e  a f f i l i a t i o n ,  r e f e r e n c e  s o u r c e ,  c o n t r a c t  
o r  g r a n t  number, a b s t r a c t  and keywords. The r e f e r e n c e  s o u r c e  t e l l s ,  
t o  t h e  b e s t  o f  o u r  knowledge, where t h e  r e f e r e n c e  cane from. I f  
f r o m  a p e r i o d i c a l ,  t h e  r e f e r e n c e  s o u r c e  c o n t a i n s  t h e  p e r i o d i c a l ' s  
t i t l e ,  volume number, page number and d a t e .  I f  f o r  a r e p o r c ,  t h e  
r e f e r e n c e  s o u r c e  c o n t a i n s  t h e  r e p o r t  number a s s i g n e d  by t h e  i s s u i n g  

-- An I N D E X  OF AUTHORS a l p h a b e t i z e d  by a u t h o r ' s  l a s t  name. A - r e f e r e n c e ' s  

They are  a l so  used  as TAC 

-- A REFERENCE FORKAT c o n t a i n i n g  t h e  TAC c i t a t i o n  number, t i t l e  of 

agency ,  number of pages and d a t e .  d b  

a u t h o r  i s  fo l lowed by t h e  r e f e r e n c e ' s  c i t a t i o n  number. 
a u t h o r s ,  each  a u t h o r  is l i s t e d  i n  t h e  index .  

For m u l t i p l e  . 

-- An I N D E X  O F  PEKWTED TITLES/XED?ORDS a f f o r d s  access th rough  major 
words i n  t h e  t i t l e  and through a n  a s s i g n e d  s e t  of keyworcs f o r  each  
c i t a t i o n .  A r e f e r e n c e ' s  t i t l e  i s  fo l lowed by t h e  r e f e r e n c e ' s  c i t a -  
t i o n  number. I n  t h e  i n d e x e s ,  a l l  t h e  words p e r t a i n i n g  t o  a refer-  
e n c e  are  permuted a l p h a b e t i c a l l y .  Thus,  t h e  c i t a t i o n  number for a 
r e f e r e n c e  a p p e a r s  a s  many times as t h e r e  a re  major  t i t l e  words o r  
keywords f o r  t h a t  r e f e r e n c e .  The pe rnu ted  words r u n  down t h e  c e n t e r  
of a n  index  page. The r e s t  of t h e  t i t l e  o r  keywords appea r  a d j a c e n t  
t o  a permuted word. S i n c e  a t i t l e  o r  s e t  o f  keywords i s  allowed 
o n l y  one l i n e  p e r  permuted word t h e  beg inn inq ,  t h e  end ,  o r  b o t h  
e n d s  of a t i t l e  o r  se t  of keywords may be c u t  o f f :  
p e r m i t s ,  it w i l l  be cont inued  a t  t h e  o p p o s i t e  s i d e  of t h e  page u n t i i  
it r u n s  back i n t o  i t s e l f .  A + i n d i c a t e s  t h e  end of  a t i t l e  or  s e t  
o f  keywords w h i l e  a / i n d i c a t e s  where a t i t l e  o r  set  of keywords 
h a s  been c u t  o f f  w i t h i n  a l i n e .  

- 
o r ,  i f  space  

i v  
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10005 

I e GENEZAL: C3NCE?TSj CONFEREilCESj SUR'INSj REVIEI*'S 

973 1 9 0 0 1  LXITEi) STATES TXXNS?OFTXTIGM FLZL ECONGNICS (1975-1995) 

Xlexacder,  X.D., 111, (HASSX, Mofzett F i e l d ,  CAI, Xpr 1975, EDB-77:139867, 975-21154 
Xvail:?iTIS 

This r e p o r t  d e s c r i b e s  and e v a l u a t e s  Unite3 S t a t e s  t r a n s p o r t a t i o n  f u e l  economics 
ir. te-ms of f u e l  resources  o p t i o n s ,  processinq a l t e r n a t i v e s ,  and a t t e n d a n t  econonics 
f o r  t h e  pe r iod  1975 t o  1995 .  The O.S. e2ercjy resource  base i s  reviewed, p o r t a b l e  
fue l -process ing  a l t e - n a t i v e s  a r e  a s ses sed ,  md s e l e c t e d  f u t u r e  a i r c r a f t  f u e l  o p t i o n s  
(JP f u e l ,  l i q u i d  r e thane ,  and l i q u i d  nydroqen) are eva lua ted  economically.  ?he primary 
emphasis of t h i s  s tudy  i s  placod on eva lua t ing  f u t u r e  a i r c r a f t  f u e l  o p t i o n s  and eccnor i c s  
t o  provide guidance f o r  Zuture s t r a t e q y  of  NASA i n , t h e  deve loprent  of a v i a t i o n  and a i r  
transgo--tation r e sea rch  and technology. 

( B I O b ~ U S S ,  COST, OIL  SHALES) 

H78 10002 ROLZ O F  THE TECHNICAL SERVICE CONTRACTING INDUSTRY I N  THE EITERGY ?XOGX?CY 

Amst rong ,  ;<.C., (Yorthrop S e r v i c e s ,  I n c . ,  .Uaheim. CX) , Western P e r i o d i c a l s  Company, 
Y o r t h  Eollywocd, a, 1 9 7 6 ,  Ei!S-77:139759 

The t e c h n i c a l  s e r v i c e  c o n t r a c t i n g  industry i s  comprised of com?anies, u sua l ly  
a t t a c h e 5  t o  2nd d e r i v a t i v e  from aerospace and re laEed indus t ry .  I n  tesc inony b e f c r e  
Congress it kas been e s t ima ted  t k a t  cor?tracts h e l d  by t h i s  i n d u s t r y  exceed. S3.5 b i l l i o n  
per  year .  ?he pur?cse of t h e s e  c o n t r a c t s  is t o  provide s c i e s t i ' i c ,  t e c h n i c a l ,  and 
t e c h n i c a l l y  r e l a t e d  services, u s u a l l y  t o  feeera1 agencies .  Since t h e  i n d u s t r y ' s  
i n c e p t i o n  , t e c h n i c a l  s e r v i c e  c o n t r a c t o r s  have ? r i m a r i l y  been suppor t ing  t h e  x a t i o n a l  
Aeronaut ics  and Space ALnin i s t r a t i cn  and. t h e  Department of Cefense a t  or near t h e i r  
va r ious  f a c i l i t i e s .  ?rovided suppor t  has included such ser-:ices as m i l i t a r y  ranqs 
operation, c o r p i t a t i o n a l  s u p o r t ,  t e c t n i c a l  snd inanaqeIllent a s s i s t a n c e ,  2nd oper3cion 
of r e sea rch  f a c i l i t i e s .  mre r e c e n t l y  , technica!. su;port coccrac=s  have been awarcled 
t o  i r o v i d e  supcor: t o  ot!!er aqsnc ie s  such es che Departr.ent of Trznsgor tac ion  zinc t h e  
Environmental o r o t e c t i o n  Aqeccy and i n  t h e  l a s t  s e v e r a l  years scppor t  has been provided 
t o  tho, Snerqy 4esezrch  and Developnent Administzaticn,  and t o  o t h e r  govermnental o f f i c e s  
involved  i n  t h e  x a t i o n a l  Energy Program. aased on p r o j e c t i o n s  for necessary  t e c h n i c a l  
suppor t  , azi aggres s ive  e n e r g  progrem t o  Cevelop and demonstzate a l t e r n a t i v e  energy 
sources  could  mike ex tens ive  use of t h e  T e c h n i c a l  Se rv ices  Ineus t ry  mandator!. This  
paper desc r ibed  c y p i c a l  r o l e s  t h a t  have been o r  e r e  now be ing  p e r f o m e d  by t h e  Indilstry.  

c o l l e c t o r s ,  i n t r g r a t i o n  and a n a l y t i c a l  support o f  solar hea t ing  and coo l ing  grograms,. 
develosrnent of  modular i n t e g r a t e d  u t i l i t y  systems, eva lua t ion  of hydroqen ar.d o t h e r  - 
advances e n e r g  systems , c o l l e c t i o n  of c l ima t i c  d a t a ,  l o c a l  government snerq-1 conserva t ion  
a d  r e source  nacacement prograns , e n e r q - r e l a t e d  inver?t.ion m a l y s i s  , progran mnagement/ 
t e c h n i c a i  a d ~ n i s t r a t i v e  s e r v i c e s ,  and g o t e n t i a l  f u t u r e  suppor t  of f e d e r a l l y  sgocsored 
demonst ra t ion  p r o j e c t s .  

(BVDGZTS, CATA COMPILATION, EDUCATION) 

These i n c l u e e  d e s c r i s t i o n s  of suppor t  i n  che fo l lowing  a reas :  t e s t i n q  of s o l a r  .I 

ii78 1 0 0 0 3  .?SSEXSCS .AND DEEEOPPLE?jT I N  ' X E  IXTEP~AYICNXL ZXEFtGI XGZSCV 

3e 3 r ~ i n e ,  R . P . ,  Energiespectrum, !;etherlands, V 1:39-46, N2, Teb 1377, in Dutch 

s o l a r  ene rgy ,  t:?em.onuclear fus ion ,  waste heat u t i l i z a t i o n ,  r e z c i t c n s  usinq Frocess h e a t ,  
hydroqen p roduc t ion ,  wind power, geo- themal  enerqy , ocsan thermal g r a d i e n t s  and ocher 
p o s s i b l e  socTces 05 scergy.  .: l ist  i s  given of  t h e  s p e c i a l  r e s p o n s i b i l i t i e s  o f  t k e  
v a r i o u s  ze-ier c o u n t r i e s ,  a n i  cf t h e  general  co-ordination. cons ide rab le  m o u n t  of 
b a s i c  r e s e a r c h  i s  i n  progress  on a l l  t h e  above s h j e c t s .  

fom.ec! i n  1 9 7 3 ,  t h e  Aqency and i t s  riiain f u n c t i c n s  a r e  t o  k v e s t i g a t e  coal technology, 



E78 19006 TECifNICAL DESZGN LYD X O M O X I C  VIABILiTY O F  LARGE-SCXE SOUR-CELL/ 

Greeley, R.S., (xi t re  C o q .  , XcLsb?,  V A ) ,  120 a. ,  X77-70483 

( :"mAG*Tm ) 

HYDROGEN-FWL DTERGY L;VSTS?IS. X ESEARCB PRCPCSZ 

:?o a b s t r a c t  a v a i l a b l e  

H7a 10007 2RESZXT STATUS OF RESEARCII AND D E E L O P Y Z X  OF SYDROGEX EXERGi IX THE 

Rameda, Y., (Agency Ind. Sc i .  Technoi., Tokyo, J a p a n ) ,  Sekiyu Gakkai Sh i ,  V 19:775-779, 
N9 , 1976, I n  Jacanese  

S LVSHINE PROJECT 

NO a b s t r a c t  a v a i l a b l e  

~ 7 8  ioooa BYDROGEN - A POTENTIAL ENERGY CARRIER OF THE FUTURE 

K e l l e r ,  C. ,  (Xarlsruhe,  Gz-mzny) , Chem.-Ztq., V 101:223-240, s5, 1977, I n  German 
No a b s t r a c t  a v a i l a b l e  

( REVIIW, ECONOLNY) 

H78 10009 THE XYDROGEX ECONOMY AND THE CXEXIST 

>Ia rche t t i ,  C., ( I n s t .  Appl .  Syst .  .anal. , Schloss Laxenburg, A u s t r i a )  , Chem. a r .  , 
V 13:219-222, 2.16, 1977 

Xo a b s t r a c t  a v a i l a b l e  

(?'VIE?, ENERGY) 

E78 10010 S!tNTHETIC FbTLS PXGCESSING: COMPARILTIVIE ECONOMICS 

Pe lo f sky ,  A.3. , ed. , ( C i t i e s  Serv. Xes. and Dev. Co. , Energy R e s .  Lab., Cranbury, XI) , 
Cow Econ for Synfue ls  Process ,  Symp., Pap, a t  .h Chem SOC.,  Div of Ind and Eng Chem 
Feet, X e w  York, XY, Apr 4-9,-1976, Pub1 by Xarcel Dekker, I n c . ,  New York, NY,  4 7 3  D.+ 
1977 

Among o t 5 e r s  t h e  fo l lowing  subjects a re  d i scussed  - economic comparison of s y n t h e t i t  
f l ;e ls ,  g a s i f i c a t i o n  and l i q u e f a c t i c n ;  t h e  r s l s t i v e  ad ran t sqes  of  coal conversion fauces 
f o r  electzic power gene ra t ion ;  economics of i z - s i t u  coa l  conversion: X+sh  hydrogyrolysis 
grocess  f o r  conversion of l i g n i t e  t o  l i q u i d  and gaseous 3 roduc t s ;  t h e  :GT low-STC' gas 
? rocess-des iqn  and economics; f u e l  gcs production v i a  Koppers-Totzek g a s i f i c a t i o n ;  
econonics  of e thy lene  product ion  v i a  ?y io lys i s  of  coal-based Fischer-Tropsch hydro- 
cs rkons ;  economics of s y n t k e t i c  gas FioductLCn S y  t h e  Seaas % 2zocess;  a comparison 
0 5  o p e r e t i c n a l  econonics of t r anspor t ac ion  veh ic l e s  ooe ra t ed  cn gaso l ine  and coal-  
Generate2 'nyO-ogen. One paper is coricerned with tSe  ecozcmics of i n d u s t r i a l  p rocess  
h e a t  from solar energy; another  one xi:! ecmcmics of advanced technology of nuc lea r  
e l e c t r o l y t e  hydrogen fue l  produc=ion f a c i l i t y .  

(COAL LIQUEPAC'ZION, CCAL GASIPICXTION) 

878 10011 AN SSESSXIENT O F  HVD?.OGEN ?4 A KEXVS TO STORE SOLAR ENEZGY 

Ramakrzmar, R . ,  (Oklahoma S t a t e  Un ive r s i ty ,  Sti l lwater,  O K ) ,  In Shar ing  The S u i :  Solar 
Tec.hnoloq i n  t h e  Sevent ies :  ?roceedinqs of  t h e  j o i n t  Conference,  :iinni?eq, Canada, 
Aug 3 - 2 0 ,  1976, I n t e r n a t i o n a l  S o l a r  Znergy Scciat:r, Cace Czinaveral, FL, TI 8:163-173, 
1976, YSF .A.ZX-7j-O06.l;, (A77-48910 2 3 - 4 4 ;  , .i:7-4?107 

A b r i e f  review and a s ses snen t  of the use c f  h y e o g e n  is a xeans t o  s t o r e  Soizz 
enerFy is ?resented .  Z iec t zo ly t i :  anc! non-e l ecz ro ly t i c  ?.etf..ods proposed f o r  hydroqen 
; rocxc t ion  fzom s o l a r  energy,  hydrogen szsr3ge net-ScLs and i i t i l i z a t i o n  tachniques  a r e  
sur-:e.jed. 
s r e  d i s c c s s e d  a l cng  v r t h  t h e i z  s f f i c i e n c i e s  and econonuc a s p e c t s .  

(COST E'aSC"I'4T::ESS, Z:L~:C"?.OL'ISIS, T5C<:1050GY) 

3 v e r a i l  s y s t e m  c ~ n c e ? t s  WLC? seve ra l  x n r i e s t a t i o n s  of s o l a r  e n e r g  as i z a u t s  



('Iijverheidsorganisatie Tno, .ipeldoo,?l, ?letherlands) , Seg t  1975, XP-21230. EDB-77 :13??79 
Xvail:?iTIS $3.30, V.S. s a l s s  only 

"he conseqiences of t h e  s h i f t  from f o s s i l  t o  o t h e r  energy sources  t o  t h e  e x t e n t  
t h a t  o t h e r  resources  a r e  dcminanc, wera i z v e s t i g a t e d .  A s c e n a r i o  is prosented on =he 
rate a t  vhic?., dur:ng t h e  t r a n s i r i m  ;erioB, hydrocen can be intrgaucecl i n t o  t h e  3ucch 
economy. P roacc t ion ,  s t o r a g e ,  t ransmiss ion  an8 d i s t r i b u t i o n ,  environment and s a f e q ,  
and u t i l i z a t i c n  i n  s t a t i o n a r y  cnics and .Fehicles a r e  considered.  I t  could  Se cor-cluded 
t h a t  t h e r e  a r e  no s e r i o u s  o b j e c t i o n s  i c  conr.ection with t h e  t r a n s i t i o n  t o  t h e  use of 
hydrogen a s  a f u e l .  

(SAFETY, T W I S  PO,9T, CSES 

H78 1001.2 .2J2SZARCB ON ITONFOSSIL FLZL SOURCES 

Gas World Gas J., V 181:526-527, 529-531, 114694, S e p t  1976, EDB-77:127636 

i n  t h e  developnent of  n o n f o s s i l  energy sourcss:  ecergy from <?e sun,  wind and ocean, 
and t h e  conversion of waste and ?lar,t l i f e  t o  nethane and of water  t o  hydrogen. 140St 
worlc t o  harness  n u c l e a r  and solar enerqy is di reczed  toward t!!e product ion of s l e c t t i c  
gower. However, IGT has a l s o  Seen szxcying tydrocen a s  an a l t e r n a t i v e  f u e l  forn ?ha= 
can be produced from water by t h e  i d d i t i c n  or  n u c l e a r ,  s o l a r  or o t h e r  k inds  of  energy. 

(EUCEOLYSZS , GC-LAN TSERMAL) 

T h i s  a r t i c l e  reviews t h e  Chicagc I n s t i t u t e  of Gas Technolow'  s i n c r e a s i c g  involvement 

H78 10015 HYDROGEX FUEL: A SYSTEM WADE TO XEASURE 

V D I ,  V e r .  Dtsch. Ing.,  Xachr., V 31:O-7, X11,  >!a= 1977, ESB-77:144543, I n  &-man 

v e h i c l e s .  The main problem encountered so f a r  was t h e  s t czage  of hydroqen abcard t h e  
v e h i c l e .  Re re ,  t h e  use of metal  hydr iees  f o r  s t o r a g e  w i l l  ogen up completely new 
p o s s i b i l i t i e s .  Combined s t o r a g e  (low-tempezature and high-temperature s t o r q e )  and 
its a p p l i c a t i o n  are ciiscussed. I n  t h i s  way, it w i l l  be F o s s i b l e  t o  achieve a d r i v i n g  
range of some 400 %A' with  a much h igher  e f f i c i e n c y  of t h e  whole system. The c o s t  of 
hydrogen-powered v e h i c l e s  is lower than t h a t  of e lectr ic-powered veh ic l e s .  The a r t i c l e  
closes w i t h  a survey of research  program on the i n t r o d u c t i o n  of hydrogen-powered 
v e h i c l e s  i n  road t z a f f i c .  

(COST I EFFICIENCY, FORECiSTING) 

For the t h e  being,  hydrogen is t h e  nost arrtracti-Fe 3 l t e r n a t i v e  f* i e l  f o r  road 

+. 

Hi8 10016 RES-dRCS AND EXPLORATORY DEVEL3P.XENT. QUAP.TEXLY SPORT 

(Applied Physics  Lab. , Johns Kopkiis 'L'niv. , S i l v e r  Sprinq,  , NASA-CR-154966 , 
Avai1:NTIS 
1 4  ?., ?177-a5453 

X o  a b s t r a c t  a v a i l z b l e  

(FUEL COMBUSTIGN, HYDROGZN) 

A78 10017 EXERGY DEWLOPXE?lT TII 

( Z n s t i t u t e  of E l e c t r i c a l  and. Z l e c t r o n i c s  Engineers,  I n c . ,  New York),  176  p . ,  1977, 
?or i n d i v i d u a l  it2r.s see X73-11370 t o  X78-11C38, A78-11063 

the g e n e r a t i o n  of  e l e c t r i c i t y ,  wind generator  economics i n  a load d u r a t i o n  contexc,  
s o l i d  waste  u t i l i z a t i o n  f o r  a l e c c r i c  ;owe= gene ra t i cn ,  3r.d t h e  s t o r a c e  of off-peLk 

t h e  !:ew York s t a t e  g r i d  usinq f u e l  c a l l s ,  t h e  bat=er:J s=erTI scoraqe test f a c L l i e ~ ,  
a i r  s t o r a c e  s y s t e n  energ:r transfer a s s e t )  slants, solar energ.1 and & o n e s t i c  hea t inq  
.-,eo& i n  France,  ;owe= ;enezacion i n  Canada, and :he s n e r ~ ~  piantac ion  a s  an anerqy 
a l t e r n a t i v e  fuel-soczce . 

A t t e n t i o n  is given t o  t h e  opera t ion  of .WD/steam systems, coal-based op t ions  for 

L i  &..era1 er.er3y i n  oil. Csns idera t ion  i s  also gi-ien to hyc'rogen c y c l e  peak snavixq on 

< C3NTF.OLXD FUS I O N ,  SOLI3 XASTSS 1 
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E79 20001 TXNDS I N  TLEC?ROCIIZP.?IS?RY 

a o c k r i s ,  J . O ' X . ,  ed., Rand, 3 . X . J .  , e d . ,  Xelch, 3.J. , e d . ,  ( F l i n d e r s  Cniv. of South 
A u s t r a l i a ,  3eeford PaZk, AUSt ra i i a ) ,  Trends i n  ZlectrocSern: Aus t r a l i an  Slectrochern 
Conf, . I t i i ,  l l i n d e r s  L'niv. of South Aus t r z l i a ,  3edford ?a rk ,  FeS 16-23,  1 9 7 6 ,  Pub1 by 
Plenum Press, Y e w  ?ark, XY, 4CS p. ,  1977 

t h a t  o u t l i a e  those  a spec t s  of electrcchernlst,--( Srhicfi may Tade r l i e  t he  r'l;ture energy 
technology. Tosics  f ez l ing  d i r e c t i y  with energy developments i nc lude :  f u e l  c s l l  
a p p l i c a t i c n s ;  solar energy; hydroqen ?rodac t ion ;  and sod im-su l5nr  b a t t e r i e s .  X 
s e c t i o n  cover ing  mineral  s u l f i z e  e l ec t rochen i sz rp  is inc luced  3s w e l l  a s  a s e c t i o n  on 
advances i n  e l e c t r o c h e x k a l  techniques .  

Contained wi th in  t S i s  volune a r e  twenty-three plenary lectures and i n v i t e d  papers 

(XiTTERIES, XYDROGEN FUELS) 

H78 20002 ELECTROCZENISTXY .W3 TSE SYDROGZN ECONOMY 

Gregory, D . ? . ,  ( I n s t .  of  Gas Tec!moloqy, Chicago, SL) , Nod. Aspects S k c t i o c h e n . ,  
V 10:22?-288, 27 r e f s ,  1975, ES3-77:131012 

The au thor  explores  the  p r e s e n t  s t a t u s  of tSe hydrogen-economy concspt  t o  acquain t  
t!!e e l e c t r o c h e n i s t  r,ot only wi th  the  di:sct izp1icatioP.s 3f such a system to h i s  f i e i d ,  
b u t  a l s o  wit3 tSe broader  i s s u e s  involved whish cDuld have fa r - reaching  r ax r i f i ca t iom 
for t h e  e n t i r e  enezq-convers ion  f i e l d .  T h i s  work, deals  with  *he whole broad c o ~ c e p t  
of us ing  hydroqen as a un ive r sa l  k e l ,  with m p h a s i s  placed on t!!ose areas in which 
e l ec t rochemica l  science and technology are d i r e c t l y  r e l evan t .  

(GLOBAL ASPECTS, TECi?IOLOGY ASSESS."LENT) 

X78 20003 EXTENDED XaSTRRCTS OF ?XE SISXNIAL A I R  FORCE ELECTROCHEMISTRY CGNFERENC 

Xussey, C.L., King, L.A., ( A i r  Force Acadew, C O ) ,  Ccnf. he ld  i n  Colorado, 59 p . ,  

A v a i l  : NTIS 
Apr 28-29,  1977, m - 7 0 3 a i  

No a b s t r a c t  a v a i l a b l e  

A (ELECTSC BATTERIZS , CADXIUM BATTERSES) 

378 20004  ELECTROCIIEMICAL ENGINEZRIYG 

Nanis ,  L., a o c k r i s ,  ~ . a . ,  J a v e t ,  ?., (Pennsylvania L'niv., Ph i l ade lph ia ,  ?A) , Dec 1 9 7 6 ,  
EDa-77:145541, s68-2103a 
Ava i 1 : x T I  S 

NO a b s t r a c t  a v a i l a b l e  

3 7 8  20005 ON 3OXRD ZLZCT3OLYTIC Gi27E3AWTOR FOR aREATHABLE OXYGEN .WD XYDROGZN LNDEX 50  
3A.S  

l e r r o u d ,  P. , Sylvestre-Baron,  X . ,  T e r r i e r ,  G. , (Commissariat A L'Enerqie Atomique, 
Grenoble ,  F r a n c e ) ,  Presented a t  t!?e Coll. In te rn .  s u r  L'E:mloit .  des  Oceans, Sordeaux, 
Prance,  9 ?., Gctober 1-4, 1974, N77-72801, In  "rench, Engl i sh  sumrr.ary 
Xvai1:NTIS 

:lo a b s t r a c t  a v a i l a b l e  
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Y78 2 9 5 0 2  ASSESSYEXT OF ' ERY HIGH-E.X?ERATLL?tE RUCTOFS -I!? PROCZSS .L~DLICITIONS 

Jones, J.Z., C a m b i l l ,  W.R. ,  Cgoper, R . H . ,  ?ox, Z.C., F u l l e r ,  L .C. ,  (Oak Bidge Nat iona l  
La., TN) , p. 114, 2ur.e 1977, (Contract  :lo. W-7435-Z:2iC--26) 

hiSh-te!t?perat*we ?as-cooled r e a c t o r  t o  a va r i e ty  of i;rocess a p p l i c a t i o n s .  
cluded t h a t  n u c i e i r  s t e m  r e f o m i n 5  of  l i q h t  hyarocsrkons for coa l  conversion could 
be a n e a r - t 2 m  a i r e r n a t i v e  and thac  d izecz  nuclear c o a i  g a s i f i c a t i o n  coulC; be a f u t u r e  
cons ide ra t ion .  Tkermckemical x a t e r  s a l i t t i n g  =?Fears t o  be mora c o s t l y  and its 
a v a i l a b i l i t y  f a r t h e r  i n  t h e  f u t u r e  than t S e  coal-conversion s y s t e m .  Y u c l e a r  steelma!!ing 
is  compet i t ive  wi th  che d i r e c t  reduct ion  of i r o n  o r e  from convent iona l  csa l -convers ion  
grocesses  b u t  riot compet i t ive  wit!! t h e  reformiag of  n a t u r a l  gas a t  p re sen t  gas p r i c e s .  
Xuclear process  h e a t  f o r  petzoieum r e f i n i n g ,  even wi th  t h e  necessary  backcp sys tems,  
1s compet i t ive  wi th  f o s s i l  energy sources .  
s h a l e  and tar sands is o f  marginal economic importance. 

(COAL GAS I,PfCXTION, COMMERCIAL EXEZGY) 

Presencsd is a cr i t ic21 revisw of t!!e technoloqy and. ecoriomics f a r  coupl ing  a very 
it is con- 

:he prqcessinc; w i th  nuc lea r  hea t  of o i l  

378 2 1 0 0 1  CVEAYIC. 3EACTIOEi CYCLES FOR %E XECOVEXY O F  LOW-L-EVEL TSERMAL SXERGY 

F u j i i ,  Sh ige taka ,  Kaneyama, Hideo,. YoshiZa, Kunio, K u n i i ,  Daizo, (Dep. Chem Eng., 
L'niv. Tokyo, Tokyo, Zapan),  J. Chem. Zng. Japan, V 10:224-223, N3, 1977 

?lo abstract a v a i l a b l e  

(HEAT PUMP, "XIERMODYNAMICS 

H - 8  2i002 CYE3IIC.U X?D OElOCSSS BESIGX STUDIES O F  TSEIWCCHEZIICPL CYCLES FOR HYDROGZN 
P 90 D'JCTION 

Kr ikor i an ,  O.S., Per r san ,  R.K.,  O t s u k i ,  H.H., S l s o n ,  R.E., ( C a l i f o r n i a  Univ., Livermore, 
Lawrence Li-iernore Lab, CAI , 17 p., Apr 1 3 ,  1977, (Con t rac t  No. :J-7105-ENG-48) 

ZnCIZ d i r e c t l y  to ZnO and reduce t h e  amount o f  ZnS04 t h a t  zeeds  co be decmposed a t  
h igh  tempera tures .  The modified cyc le  shows s i g n i f i c a c t  advantages i n  e f f i c i e n c y  and 
p rocess  des ign .  Explora tory  r e sea rch  on the r e a c t i o n ,  ZnC12 (1) + Ii20 (9) inplies A 

ZnO(s) + 23CL (g) , snowed t!!e reaction rate t o  be q u i t s  r ap id ;  i . e . ,  5 3  percen t  of  . 
equ i l ib r i c rn  be ing  a t t a i n e d  i n  2 s  a t  800°X. Deta i l ed  r e sea rch  hzs a l s o  beon conducted' 
a t  t h e  k i n e t i c s  and mechanism of deczmpcsition of HZSe. X process  Gesiqn and econormc 
a n a l y s i s  of t h e  modiEied cyc le  i n d i c a t e s  the following: o v e r a l l  thermal ef f i c i e n r i  is 
appZOXirxiteiy 4 2  ?ercent, and hy&rogen ?reduction c o s t  i s  appr?ximatz.ly 513.22/10 :ij 
i n  1976 d o l l a r s  Cor a p l a n t  i roduc ing  27,300 KG HZ/h. I n  t h e  CH4 - c H ~ O H  c y c l e ,  a t t s m p t s  
thus  f a r  t o  conver t  C:I,OH t o  C x 4  by r eac t ion  wi th  zeta1 oxides  and SO2 have led t o  
;L?acceptably h igh  a n o G t s  of S,O, CD2 snc organic  compounds a s  by-products. 
s t u d i e s  on this c y c l e ,  t!!e iow& ox ices  of As, Sb, and V w i l l  be exalcred as  raducing  
ager.ts f o r  C3 JH. 

A z o d i f i c a t i o n  of t h e  ZnSe thermochemical c y c l e  has been made r e c e n t l y  t o  convsxt 

Zc f u r a r e  

3 
!COST, EPIICIENCY, Zi?X OXIDES) 

Matthews, C.N., Journa l  United S t a t e s ,  4 p., Assignee, ERDA, P a t e a t  No. 4032618 
N o  a b s t r a c t  a v a i i a b l e  
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hea t s  and r a t c h  them wi th  a rocess  h e a t  requirecents .  Tte--.al e f c i c i e n c y  of t k e  cyc le  
is e s t i n a t e d  t o  be  about 42 percen t  ana es t imated  c o s t  f c r  hydrogen prcduct ion  is 
about S13/GJ. 

(COST, EFFICIENCY t P3ODUCTION) 

H i 8  2lOO5 NETHOD FOR TBE PRODUCTION O F  SVDIIOGZPI a Y  WATER SPLiTTING 

Schul tan ,  R., Barne r t ,  H., Gerinan, TRG, Patent 2,j65,12OfX, J u l y  10, 1975, EDB-77:127068, 
In  ckrman 

I n  t h e  f i r s t  ?recess s t e p  of a therxochenica l  cyc le  o rocess ,  steam and su lphur  
d iox ide  are r e a c t e d  a s  a gas mixture ia a c e r f a i a  volume r a t i o  w i t h  an oxide  of one of 
t h e  r . e t a l s  iranganese, i r o n ,  c o b a l t ,  n i c k e l ,  z i n c  or cadmium t o  form a metal s u l p h a t e  and 
t o  release hydragen i n  t h e  t e n p e r a t u e  region c f  200 t o  40OOc. 
o f f  accord ing  t o  known methcds. 
UF t o  a tempera ture  region of  7r30 -1 ,OOO C &or decoE?oisiton and f o r n a t i o n  of  meta l  
oxide,  su lphur  d i o x i l e  and oxygen. The oxyoen gas i s  sepa ra t ed  from t h e  su lphur  6ioxiCe 
gas  us ing  known methods. The c la ims  d e a l  with t h e  steam-sulphur d iox ide  volume r a t i o  
( p r e f e r a b l y  5:2) , t h e  t e q e r a t u r e  regions deceneing on t h e  s o r t  of m e t a l ,  3s w e l l  a s  
w i th  t h e  n a t u r e  of t h e  metal  ox ide  and i z s  c a r r i e r .  

(CSEWICXL .?ZACTIONS , TXEXWC3EHICAL ?XOCESSZS 1 

The hydrogen is  sepa ra t e?  
I n  a sgco;ct g rocess  s t e p ,  t h e  metal su lpha te  is heated  

z a  2 1 5 0 1  XYDROGEEN PRODUCTION 9~ TSEXYOCHEHICXL m c x o N s  
IIofzann, H. , (Univ. of Erlangen-Xuerc3er3, Er'angen, Ge-many) , I n t .  Chem. Eng., 

One e n e r q  a l t e r n a t i v e  is  t h e  use of hycizogen genera ted  by thermal s g l i t t i n g  of 
water by a v a i l a b l e  nuc lea r  o r  solar ezerq-1. In  o r d e r  t h a t  t h i s  s p l i t t i n g  cay be c a r r i e d  
o u t  a t  t emse ra tu res  below 1000°C a nunher o f  c y c l i c  3 r sces ses  have been araposec! based 
on t k e  e a s e  wi th  which aetal  h a l i d e s ,  for exanple,  change valence.  Thz chemsti:f ,  
ther?r,odynamics, an8 k i n e t i c s  of  t h e  m s t  developed of t hese  the-nochemical c y c l e s  a r e  
reviewed and t h e  d i f f i c u l t i e s  i n  t h e i z  t e c h n i c a l  r e a l i z a t i o n  a r e  po in t ed  ou t .  

(SOLAR ENERGY, KINETICS, CYCLES) 

V i7:309-413, 245, 16 ie%, J u l y  1977 

L 

H78 2 2 0 0 1  ALLOY CATALYSTS UITH MOXOLITS SUP?OEiTS FOR !GTX-W&TIOS O F  CCAL-DERI'JE3 
GUISES: PHASS TWO. QUARTGRLP TECHNICAL ? R O G X S S  REPORT, OCTCBER 23, 197k - 
JANCAaY 22, 1'37: 

Bartholomew, C.B. , (9righam Younq L'niv., Drovo, CT) , 6 5  ?., Teb 6 ,  1977, 
(Con t rac t  ?IO . EX- 76-C-O 1-1 79 0) 

z e w  F e l l e t -  and zonor.oliz:?ic-su?por=ed alloy c a t a l y s t s  f o r  ne thana t ion  of c o a l  s y n t h e s i s  
Sas. !-fonolithic-supported n i c k e l  and z i c k e l - c s b a l t  cata1;rs ts  w e r e  grepared. XyCrogen 
a d s o q t i o n  a?rakas were r.easured. f o r  s eve ra l  p e l l e t e ?  an? z o n o l i t h i c  nickeloand n i c k e l  
a l i c y  c a t a l y s t s .  D i f f r r e a t i a l  S c t i v i t y  tests were conducted 2 t  225 and 2 5 0  C ,  
20.9 ?s ia ,  and ~ O , G G O  hr-L f o r  n icke l -cobal t  and n icke l -p la t inum c a t a l p t s  be fc ro  and 
aft== exgosure t o  13 ??Y 3,s. ~ h e m o d y n a n i c  c a l c u l a t i o n s  were perforneci t o  dete--mifie 
c o n d i t i o n s  f o r  fo,qation si carbon, mmonia, and carbox c'ioxide i n  r e a c t o r  =ests.  
Z f f e c t s  o f  1 a e r c e n t  water on ne thanat ion  a c t i v i t y  and s e l e c t i v i t y  w e r =  d e t e z i a e d  for 
n i c k e l  and n i c k e l  a l l o y  c a t a l i r s t s .  

(SYhIESIS GAS, CXT.2LYTIC EFFECTS) 

Presented zzp, the a c c c a p l i s h e n r s  duzinq t l s  seventh q u a r t e r  of  Ff ivest igat ion of 

3 7 8  22002 ?SSZ:XECJ ?.ND 3 E ~ . E L O ? - ~ I T  (3F M P I D  :IY'3?.QGE?!>-TT;ON X R  C O A L  C3NV"RSION TO 
SYSTHETIC ?!OT@R P E L S  ( S E E 3  CX\C:<IXG 3F COAL). GUXRTSR X ? O R T ,  
.APRIL 1 - 3 i S E  30, 1976 

2uncm,  3 . X . .  Zeeson, :.i., Ober le ,  3.3., ! I n s t i t u t e  of  ;as Techf io loT,  CSicago, ZL), 
30 ?., X5-7-77919 
AvaLl:!:TIS 

!To jbstrsct a v a i l a b l e  



22007 

cf t h e  c o a l  Agglcserat ion and Conversion S y q ~ o s i u i i .  Smith,  C . J . ,  comp., Xpr 1975,  

The agglomerating g r o p e r t i e s  of  sore coals r e q u i z  a e l e d  s t e p s  o r  sore conplcx 
;r?cessing i n  t h e i r  conversion =o low a m  gas. Sicce 111 processes  f o r  t h e  conversior. 
zf c o a l  to LQW 3T3 gas o p e r a t e  ax tenperatura  above t k e  c o a l  a g g l c z e r a t i o n  temperatl;ze . 
zange, t h e  c o a l  z u s t  a t  sone s t a g e  dur ing  i t s  process inq  p a s s  through t h e  aggiomezatinq 
ahase t o  cause c p e r a t i n a  ? r o b l e s s  and t h e r s f o r e ,  s-;ecial tecCniques must be used i n  
3rGer t o  niini-nize i t s  e e l e t e r i o u s  e f f e c t  on the  process .  The aggfomerating p r o p e r t i e s  
mst be removed w i t h  n in inw.  e f f e c t  on t t e  s p e r s t i o n  of tdhe ?recess. The methods of 
5est:oying t h e  agglomerating p r o p s r t i e s  of caking c o a l  are: ? y r o l y s i s ,  o x i d a t i o n ,  an2 
4ydrogen t-Teakmen:. 

-* s r a - 7 7 : i 2 x 0 6  

! C 3 E Y . W  REACTIONS, MAL SASI?ICATION) 

3 7 8  22004  CUILPENT DEVELOPKENTS I N  OIL  SE2L.Z RESEA.3SX AT TIfE LAXMIE ENERGY 
RESEARCH CENTSR 

Jecobson, I . A . ,  Jr., Burweli ,  E.L., Harak, A.E., Long, A . ,  Wise, R.L., (U.S. ERDA, 
lia:amie, :E) , #onogr on A l t e r n a t e  Fuel Resour. Based on ?a?. ? r e s e n t e d  a t  t h e  Synp. 
3n A l t e r n a t e  Fuel  Resour, Santa  >laria, C X ,  Xar 25-27, 1956,  Pub1 by West Period Co., 
Xo:Zh 2 o l l p o o d ,  CX, .XU, '7 20:211-225, 5 refs, 1976 

Research being conducted a t  t h e  Laramie Energy 2eseazch C e R t e r  on o i l  sha in  is 
zany f ace t=&,  and. some of t i e  recen t  develognents i n  these a r e a s  a r e  presented.  Con- 

e16 amounts of oxygen and water I n j e c t i o n  on q u a l i t j j  and q u a c t i t y  of gas and o i l  
Troducec! is being st-died.  
vcrp ing  from 50 EO 1,300 E)TU/FT an8 oil r o c o v e n  of up t o  80 .701 percent  of F i s c h e r  
Essay. The e f f e c t s  of  r e t o r t i n g  atrnos?here, c r e s s u r e ,  2nd t x z e r n a l  h e a t i z g  rate a r e  
je ing  s t u d i e d  i n  a high p r e s s u r s  ba tch  retort. Resu l t s  from t h i s  work i z d i c a t e  t h a t  a 
n i t r o g e n  atmosphere eeczeases  o i l  :field s l i g h t l y  while  a hydrogen atnosahere i n c r e a s e s  
the oil y i e l 8  s i q n i f i c a c t l y .  

( L I Q U I 3  ?UELS, XMLTACTCRS) 

-.,r ,,rent g a s i f i c a t i o n  and r e t o z t i n q  of o i l  shale where t h e  e f f e c t s  of o p e r a t i n g  pressL-e 

Thig work has r e s u l t e d  i.? o f 5  cas wi th  hea t ing  va ices  

E 7 8  22005  PHASE EQUILIBRIA I X  COAL BYDROGENATION SYSTEXS. QVA3TTEFU.Y PEPORT, 
OCTOBER - DECEIXBER 1976 

Kobayashi, R. ,  (?.ice Univ., Eouston, TX) , 10 p., 1076,  (Con t rac t  N o .  EX-76-5-01-2334) A 

One o f  t h e  o b j e c t i v e s  of  t h i s  program is t o  inv.restigate t h e  thermdynarric ; roper t ies  
o f  chemical  inixtures i n  c o e l  hydrogenation syste.ns and t o  a rovide  fucdamental i a f o r m t i o n  
fo r  process  deveiopment 3nd equiFnent design i n  c o a l  l i q u e f a c t i o n  p l a n t s .  S p s c i f i c a l l p ,  
t h e  proposed research  is t o  measure vapor-liquid e q u i l i b r i a  inc ludinq  K va lues ,  dew 
2 o i n t  and kydrogen s o l i A i l i t y  i n  c h e n i c a l  components and t h e i r  n ixzu res .  The phase 
e q u i l i b r i a  s t u d i e s  and detsr-zinat ion .of I(-values will be nade using a gas- l iqu id  
2 e r t u r b a t i o n  chromatography t e c h i c u e .  Preparat ion o f  1~ l t za -h iqh  ? u r i  t y  m a t e r i a l s  f o r  
t-hese a q u i l i b r i a  s t u d i e s  w i l l  be acconp l i s t ec  wi th  new zone r e f i n i n g  apparatus  t o  be 
eeveloped. P-r i ty  will be e s t a b l i s h e d  by f raezing ? o i n t  5epress ion  Zete-mination. 
High pu r i t l r  a a t e r i a l s  a r e  neaced f o r  the X-value acd so1r;Si l l ty  s t u d i e s  because of t h e  
e x t r s n e  s e n s i t i v i t y  sf physicchemical a r o p e r t i e s  t o  composition. 
csmponents and n i x t a r e s  w i l l  be zeasured *ria s p e c i a l l y  designed aaga ra tus  combining 
a? s q u i l i k r i u m  c e l l  with a high p r e c i s i o n  t r a n s f e r  p u p .  

!I2 s o l u b i l i t y  i n  coal 

< ra CX?.OXATOGPP.?SY, MXL'XES) 

8 7 8  22006 SWSTITLTION E N E R G T I C S  FOR BYDROCARBONS 

Z a r t i g u e ,  G. J . ,  (Fac. Quim., Univ. Sac. Auton, Xexico, Xexico C i t y ,  !4exico), Xev. 
S O C .  Quim. Xex., V 21:56-59, X2, 1977,  In Spanish 

No a b s t r a c t  availzbble 

'ZLZC 3 E R G Y  UTISIZXTICX) 
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978 2 2 0 0 9  EIYDRODENITXOGENATIGN O F  COAL DERIVED L I a U I D .  ?kD TRESIS 

S a t c h e l l ,  D.P . ,  Z r . ,  (Oklahoma Stat=  hi^., S t i l l w a t e r ,  QK), 2 0 3  p., N77-78579  
Avaa1:Univ. X ic ro f i lms ,  O r Z e r  ?io. 7 7 - 5 2 2 2  

so abstract a v a i l a b l e  

(CATALYTIC XCZIVITY , EHEJERGY TECSNOLOGY) 

a 7 8  22009 ?IEW ? O S S I B I L I T I E S  FOR LXDERGXOLTD GASIFICATION SY T92 PEiESSURE CHXYGE 

Wenzel, N., Frznke, F.H. I Yera ik ib ,  X. , (XcElroy, Ralph, Company, Aus t in ,  TX) , 
G l u e c k a u f - ~ o r s c h ~ ? g s h .  Xest a m a n y ,  V 33, 18  B., N4,  Aug 1-6 ,  1 9 7 2 ,  S 7 7 - 7 0 1 3 7 ,  
In & m a n ,  Eng l i sh  t r a n s l a t i o n  

N o  a b s t r a c t  a v a i l a b l e  

(SXOTHERMIC REACTIONS , ETHAiiE)  

PXOCESS ALVD BY INJECTION 3F BE?+T ?ROM XUCLZAR .REACTO;Is 

E 7 8  2 2 0 1 0  THE CATALYZED BYDROGEN .LVD STEL' G&SIFICITION OF COAL AND COAL CYAPS. 
2hD THESIS 

X i l k s ,  K.A., (Czse Xestern Reserve L'niv., Cleveland, O H ) ,  p. 253,  N 7 7 4 4 3 5 4  
Avai1:Univ. X ic ro f i lms ,  Order 90. 77-11941 

210 a b s t r a c t  a v a i l a b l e  

(STEAM, ARZACTIG21 RSNECTICS) 

H78 2 2 0 1 1  IJUXERICU. XODEL O F  COAL W I F I C X Z I O N  I N  A ?AC*(ED BED 

:JinsLow, A,!.!., (Califo-7i.a Univ. , Livem,ore, CA) , Presented  a t  15th 
Combustion, Carbridge,  FA, 2 5  P. ,  Xu? 15, 1976 
Avai l  ::,ITIS 

N o  a b s t r a c t  a v a i l a b l e  
(PROCESS ENGINEERING) 

I n t e r n .  Cym?. on 

H i 8  2 2 0 1 2  PXZEPARATION O F  A COAL CONVEXSION SYSTEKS TZCEXICAL DATA BOOK. 
PROJECT 8 9 7 9  QUARTERLP .UPORTI NOVE-WER 1, 1976 - JLVUARY 31 ,  1977 

A 
( I n s t i t u t e  or' G a s  ?ecfL?oloqy, Chicago, I L ; ,  196  ?., Apr 1 9 7 7 ,  (Contract  N o .  EX-76-C-01-2236) 

?he ex3erir iental  d a t a  from benzene-water systems i n  a q r a p h i c a l  5o-q a r e  prese:ceci. 
Add i t iona l  4uss i an  d a t a  on d i s s o c i a t i o n  of hydroqen s u l f i d e  ana s o l u b i l i t y  of carbon 
d iox ide  i n  wa te r  a t  e l e v a t e 5  t e z p e r a t u r e s  and ?ressares were c o c s i d e r e l  i n  t h e  development 
of vapor - l iqu id  e q u i l i b r i a  f o r  t h e  Xi CO 9 SE2O syscem. 
? r e s s u r e s  of  &monia i n  t h e  XH3H,Si120 system are used t o  e s t ima te  t h e  e f f e c t  of t h e  i o n i c  
amonium hydrosu l f i2e  on t h e  s o l u b i l i t y  of a m a n l a .  Comparative prcperties are  sresentec? 
for c o a l s  -jroduced by convent iona l  and continuous mining. Cccuzrence of t r a c =  elements 
i n  c o a l  is t b u l a t e d .  77arious properties of  c o a l  Liquies aze given a long  wi2h d a t a  on 
t h e  u9qrading 0: cca: liqrrids for cse as Fower  gene ra t ion  f u e l s .  S u l f u r  r educ t ion  i n  
coals from d i f f e r e n t  reg ions  accomplished by washing is given. 

Avai lab le  d a t a  on p a r t i a l  
3 2 2  - 

(CIIE:4ICIL .XEII\LYSIS, F L U I D I Z E P S E D  C3XBUSTIOY) 

H7 8 2 2 0 13 OPT 1.- ZXTION S T t P I E S  OF VARIOUS COAL-CONVZIIS I O N  SSSTEXS . QUAilTERLY XEPORT , 
JULY - SEPTEKBER 1 9 7 6  
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processes  have keen found t o  occur  i n  na tu rz  as w e l l  as t h z  l abora to r1  and as d rssult, 
t h e  work i n d i c a t e s  t k a t  c u r r e n t  concepts c f  geothermal er.erqy can b e  broadened. beyond 
aroducing on ly  steam and hea t .  Tv'hen magma i s  cons idered  as a qeothermal r ' ~ s c c = c e ,  i t s  
use f o r  t n e  S i r e c t  2 roduct ion  of  f u e l s  should be inc luded .  it is Foss ib l e  co gene ra t e  
s e v e r a l  r o l e  percent  hydrosen *&en water-ric5 f l u i d  is t q u i l i b r a c a d  with t k e  f-srrous 
and f s r r i c  i r o n  i n  raqna. The b a s i s  o f  the : 'Eel production a r o c e s s e s ,  t h e  f x e l  y i e l d s  
for i n j e c t e d  water and water  plus  n a t u r a l  orqanic m a t t e r ,  an8 t h e  inc reased  ceothe-Tal 
resources  t h a t  wculd be made a v a i l a b l e  by these processes  a r e  Zescribed. 

(NATC'FAL OCCURRENCS , ROCK-FLUID IXTE3ACTION.S) 

i 
I 
I 
, , 
I 

?I79 23002 HYDROGEN QUAXTUX YIELDS iY TSE 360 NM PHOTOLYSIS O F  EU/2+ SOLLTIONS AND 
THEIR .XELXTIONSXIP TO ?EOTOCHENCAL ?GEL FORMATION 

Ryason, ?.R., ( C a l i f o r n i z  I x t i t u t e  of Technoloqy, Jet Propuls ion  Labora tory ,  
Pasadefia, CAI, S o l a r  Enerqy, V 19:415-448, NS, 1977 ,  A77-55203 

Thermodynamics d e t e r n i n e s  t h e  wavelength of t h e  cha rge - t r ans fe r  band cor responding  t o  
e l e c t r o n  t r a n s f e r  t o  o r  from water  o f  hydration of  a c a t i o n .  These r e l a t i o n s h i p s  
i n d i c a t e  t h a t  L t  is un l ike ly  t h a t  a photoreauc t icn  r e a c t i o n  r e s u l t i n g  i n  water decompo- 
s i t i o n  w i l l  occur i n  Lie sea - l eve l  solar range of uave lenqtns .  Such is c o t  t h e  casz 
f o r  photooxida t ion ,  and. an example is known - t h e  pho to lys i s  of EU(2i) i n  aqueous 
s o l u t i o n .  EyCrogen quantun y i e l d s  have Seen determined for t h i s  r e a c t i o n .  They are 
s u f f i c i e n t l y  high (&cu t  0 . 3 )  3s t o  o f f e r  encouragement for t h e  f u r t h e r  e x p l o r a t i o n  
o f  ?hotoredox r i a c t i o n s  as a means of s o l a r  ecergy conversion. 

( Z X R G Y  CONVEX3 1021 3Z'FICIENCI , SLTLIGIT) 

Water decomposition by a c y c l i c  ghotoredox process  is d i scussed  i n  gene ra l  terns. 

973 23003 .WNONICM SYDROGEN SLZFATE DECOMFOSZTIOM FOR STORAGE O F  ENERGY FOR 
ELZc"-SIC?I, ?E=?. GEXEWTICN 

Wentworth, : i . E . ,  Chen, E., (Univ. of Houston, TX) , Shar ing  t3e  Sun: S o l a r  Technology 
i n  t h e  Se-Jent ies ,  Zoint Conference of  the I n t e r n a t i o n a l  S o l a r  Energy Soc ie ty ,  .American 
Sec t ion  and S o l a r  Enezgy Soc ie ty  of Canada, I n c . ,  Winnipeg, Xanitoba, Canada, 
Aug 15-20, 1976, Pub1 by i n t  S o l  Energy SOC., dm S e c t ,  Cape Canaveral ,  FL, V 8 : 2 2 6 ,  
1976 

Discuss ion  is  cen te red  oc %!e decomposition of armni*Yn hydroqen s u l f a t e  (NH,BS04) 
i n t o  NH H 0, and SO3 as a s t o r a g e  of efiergy which can be used subsequently f o r  sower 
gene ra t ion  (450-5OO0C). ?he change i n  en tha lpy ,  Xi,  i s  extremely high = 80 KCXL/XOLZ? 
Th i s  h igh  h e a t  concant conbined wi th  the  f a c t  t h a t  t he  products  can be s t c r e d  as l i q u i d s  
19aBs t o  a h igh  caFac i ty  f o r  energy s t o r a g e ,  = 740 :ICAL/LITER. Th i s  r e a c t i o n  O C c 3 r 5  
wi+J.out a c a t a l y s t  and t h e  product  SO, must b e  s t o r e d  s e p a r a t e l y  from N H 3  and Z2O. 
l e t a i l s  o f  t h e  s e p a r a t i o n  a r e  d i scuss sd  along wi th  t!!e t h e m o d y n m i c s  an8 k i n e t i c s  of 
tSe reacciccs involved. 

(CSE.U.1C.U .XACTIONS , X A C T I O N  KIXETICS) 

3 ,  2 

The 

378 23401 COMIMA'i'ION OF A XIGii-TEWZitATUXE -3EXCTOS WIT3 X PTJXT ?OR SPLZTTZNG OFF 
.LUD 3EPAiWTION OF X O R O G Z S  X?D WITH X TBEXMAL PCWER TLXNT 

3ach1, 8., Gezztar., ??.GI Pa ten t  2,507,821,.1, Sap t  2 ,  1 9 7 6 ,  Z38-77:139338, In  Gs-znan 

8 u c t i c n  of hydrogen from t h e  working steam sf a steam -sower ?recess is SUcgeStec i n  
which t h e  workicg steam i s  hea ted  up a t  low ? r e s s u r e  s i n g  t h e  h igh  t enpe ra tu re  of %!e 
helium c i r c u i =  and t h e  hydrogen i s  t h u s  s p l i t  off and separa t&.  The wor!<ir.c steain i s  
then  c3o led  dcwn and t h e  remahifig kea t  is used for a t e r t i a r f  p rocess  o r  recyc led  i n t o  
t h e  p r i i r a ry  3rocess .  

The combinaticn of  a :?ion ter,peratu:e n x l e a r  reaczor w i t h  a ? l a n t  for :!x pro- 

(?EOCESS !EAT XACTc)?.S, ?YROLYSIS) 

9 



23432  

processes  have Seen found t o  cccur  i n  nat'Jre a s  w e l l  a s  t k e  l a b o r a t o r 1  and as a r e s u l t ,  
t h e  work i n e i c i t e s  t h a t  c u r r e n t  cor.c=pts of qeochetr;r.al e c e r z  can 'se broadezed beyond 
producing ocly steam and hea t .  :Jhen n a g a  i s  cons idered  a s  a qeot l lernal  resourca ,  i=s 
u s e  f o r  t h e  f i z e c t  product ion of f c e l s  should be inc luded .  I t  i s  ?oss ib l e  :o qeze ra t e  
s e v e r a l  nole Bercent hydrogen when water-rich f l u i d  is e q u i l i i r a t e d  with che f e r rous  
ana f e r r i c  i r o n  i n  naqma. The b a s i s  o f  tke f - A e l  ;reduction ?zocesses ,  <-.e f c e l  yields 
f o r  i n j e c t e d  water  and water  ?ius nacura l  orqanic  m t t e r ,  and. t h e  increased. q e o t k e n a l  
resources  thaC would be made a v a i l a b l e  by these  2rocessas  aze descr ibed .  

(NATURAL 0CCORRE::CE , ROC<-FLUID I:TTE~S?IC!?S) 

8 7 8  23002 RYDROGZN QUAVTUX YIELDS I N  TSE 363 NX EiOTOLYSIS OF EU/2+ SOLOTIONS .EUD 
THEIR ELATIONSHIP  TO PEOTOCHEANICXL FUEL FORWTION 

Ryason, P.R., ( C a l i f o r a i a  I n s t i t u t e  of Technology, ;et Propuls ion Laboratory,  
Pasadena, C A I ,  S o l a r  Energy, V 19:445-148, ?IS, 1977 ,  A77-50203 

Water deconpos i t ion  5y a c y c l i c  photoredox process  is discussed  i n  gene ra l  t e r m .  
Thermodynamics d e t e r n i n e s  t h e  wavelength of t h e  cha rge - t r ans fe r  band correspon2inq t o  
e l e c t r o n  t r a n s f e r  t o  o r  from water  of hydrr t ion  of t c a t i o n .  These r e l a t i c n s h i p s  
i n d i c a t e  t h a t  it is  u r l i k e l y  t h a t  a p h o t o r e h c t i o n  r e a c t i o n  r e s u l t i n g  i n  wattr Secompo- 
s i t i o n  w i l l  0ccx.r i n  Lie s e a - l s v e l  solar range of  wavelengths.  Such is  n o t  t!!e case  
f o r  photooxida t ion ,  and an exazcple is kncwn - t h e  pho to lys i s  of  ZU(2+)  i n  equecus 
s o l u t i o n .  Syeroqen quanc~r t  y i e l d s  have Seen decermined f o r  t h i s  r eac t ion .  They a r e  
s u f f i c i e n t l y  h iqh  (about  0 . 3 )  as to o f f a r  encOuragement fc r  t h e  f u r t h e r  exp lo ra t i cn  
of  photoredox reacizicns a s  a means of s o l a r  energy conversion.  

(EXEXGY CONVZZSSON ZFFICIZSCY , SCXLIGIT) 

E75 2 3 0 0 3  ?&-IONIUM HYDROGEN SULFATE 9ECOP2OSITION FOR STORAGZ OF ENERGY FOX 
E L E C T X C U  POWER C;ZIUE.SATION 

Kentxor th ,  X . Z .  , Chen, E.,  (Univ. of Houston, TX) , Shar ing  t!!e Sun: So la r  ?echnolcg-f 
i n  t h e  S e v e n t i e s ,  j o i n t  Conference o f  t h e  I n t e r n a t i o n a l  S o l a r  Enezcy Soc ie ty ,  American 
Sec t ion  and S o l a r  Znergy SocieYf of  Canada, i n c . ,  Winnipeg, Manitoba, Canada, 
Auq 15-20 ,  1976 ,  Pub1 by Int S o l  Energy SOC., Xm S e c t ,  Cape Canaveral ,  FL, V 8 : 2 2 6 ,  
1976 

Discussion is cen te red  on the decomposition o f  ammnium hydrogen s l l f a t e  (NH4HS04) 
i n t o  Xi H 0 ,  and SO3 a s  a s to rage  of energy which can be used subsequent ly  f o r  ? c w 2 r  
gene ra t ion  (450-5OO0C). ?he chanqe i n  en tha lpy ,  Xi, is  extzsmely high = 00 XCAL/XOLE. 
T h i s  high h e a t  conter.t combined wi th  the f a c t  t h a t  the  products  can h e  s t o r e d  a s  l i q u i d s  
l e a d s  to a high capac i ty  f o r  energy s torage ,  = 740 KC.U/LITPR. This  r e a c t i o n  occzrs  
withouz a c t t a l y s t  and t5e  p o d u c t  SO 
S e t a i l s  o f  t h e  sepa ra t ion  a r e  d iscussed  along wi th  t h s  the-nodynamics ana k i n e t i c s  of 
t h e  r e a c t i o n s  involved.  

3 '  2 

must be s t o r e d  s e p a r a t e l y  from Xi3 and :,3. The 3 

(CSEXICAL REACTIONS, 3 L K T I O N  K I X T I C S )  

3aCh1, X., German, SSG, ?,tent 2 ,307 ,32 l .X ,  Sept  2 ,  1,076, FSa-;7:i39338, In  German 

eucc ion  cf hydrogen from t h e  working steam o f  a steam ?owe= process  i s  suggested i n  
which t h e  working steam i s  heated up a t  l c w  ? r e s s u r e  us ing  the  high temperature cf t h e  
h e l i m  c i r c u i t  and t h e  hydzoqer, is thus  s p l i t  o f f  ana separa ted .  The working steam i s  
then  cooled  <own and t h e  remaining h e a t  is u s e 6  f o r  a t e r t i a r y  process  o r  recyc led  i n t o  
t;?e pr inar-1 ? roc=ss .  

mr, -..e copbina t ion  of a hiqh t e z p e r a t u r e  nuc lea r  r o - x t o r  with a p l a n t  f c r  the  prc-  

(PEOCZSS EAT X i - C T O P S ,  ?V?.CLYSiSl 
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Frocess ,  and ( 3 )  t h e  r a d i a t i o n  decomsosition Frocess .  ?he mul t i s tage  themochemical  
deccmposition 3 rocess  is very interescicg s c i e n t i f i c a l l y ,  b u t  it has many ?roDle.rs 
t o  be solved t o  e s t a b l i s h  a new hydrocen :r5duction systarn. Xese problems ar=:  
(1) t he  the,-s.al e f f i c i e n c y  which is not always h i q n ,  ( 2 )  t h e  r e a c t i o n  sf d i f f e r e n t  
phases ,  (3) too zany s t a g e s  of r e a c t i o n ,  and ( 4 )  t c o  much amcunt of material c i r c s l a t i a n .  
The important p r o b l e a  3f t h e  r a d i a t i o n  decoT.?osition process  is tSe  effor: t o  laprove 
the e f z i c i e n c y  of  enerT1. The decomposition of r a t a r  and carbon dioxide are reviewed. 

(CdZXICU XACTICN KINETICS) 

A78 2360 1 XZTEROC-EXEOUS SENSITIZED 3ECOiclPOSiTION OF WATER WITH SLTiLIGiiT. 
QUASTTSRLY T R O G E S S  =POST, J h i U X Y  1 - S X C I I  3 1 ,  1976 

Ghosh, A.K.,  Maruska, H.P., (Exxon Xesearch and. Engineer ing Co., Linden, NJ), 
NS?/%-760104, :JST ZRP-75-13901, 40 p., M77-73525 
Avail:  XTIS 

N o  abstract a v a i l a b l e  

(CATALYSIS, ULT?.AVTOLET 2ADIATION) 

878 22602 XATPSI.iLS USED i X  WATZR PHOTCLYSiS TECiYIQUES OF S O U R  SNZXGY C O N E R S i O N  

E i a n e m a n ,  D.  , (Univ. of  Y e w  South Wales, Kensington, A u s t r a l i a )  , J .  Austzalas  Inst. 
Net. , V 21:112-113, S2-3, 4 r e f s ,  Jit?e-Sept 1976 

The presence of e l e c t r o n  ho le  p a i r s  arp c r e a t e d  by l i g h t  i n  t h e  seniconductor  
s u r f a c e  r e g i o n ,  and a r e  t h e r e  sepa ra t ed  by the suz face  r sq ion  eleccric f i e i d .  The 
ho le s  ( f o r  an n t ype  seniconductor  with "upward" band bendinq) flow t o  t h e  s u r f a c e  
and captuxe e l e c t r o n s  from OH- s p e c i e s  i n  solucion.  The e l e c t r o n s  f low o u t  frcm a 
metal councer e l e c t r o d e  and n e u t r a l i z e  H+ ions t o  produce hydrogen, a s t o r a b l e  f u e l .  
I n e q e n s i v e  l n a t e r i a l s  can be employed for the semiconductor anode and t h e  n e t a l  cathode 
i n  t h e  ce l l .  
one rnajor drawback: t ! !e baridgap of approximately 3 eV means t h a t  c n l y  wavelengths 
less than about  400 c m  can be used, which i s  only  3 %  of t h e  i n c i d e n t  s o l a r  power. 

( SZAWCONDUCTOR) . 

TSe  m a t e r l a l  s t t ldied nost s x t e n s i v e l y  t3 d a t e  is t i t a n i a  ( T i 0 2 ) .  1: has 

8 7 8  23603 -JHOTOCATXYTIC .2EACTIONS. 1. PSOTOLYSIS O F  FATTSR AND PIIOTOREDUCTION OF 
NITROGZN ON TITANIUM D I O X I D E  

Schzauzer,  G.:J. , Guth, T.D., (3ep. Chem., Univ .  C a l i f o r n i a ,  L a  J o l l a ,  CX) , J. Am. 
Chem. SOC.,  V 99:7189-7193, X22,  1977 

N o  abstract a v a i l a b l e  

( POWDER YAVCFG. STORAGE 1 

979 23604 ZSFICIEXIES OF VARIOUS .YETSODS ?OR SOW3 ZXERGI CCNVEIISION 

Soper,  W.G. , ( O f f i c e  of  Xaval Research, London, Znglane) , 34 g. ,  N77-33864 
Avai 1 : NTI S 

No a b s t r a c t  a v a i l a b l e  

(SYSTEX ZFFECTIYEXZSS , TEsZWCIIEMISTRY) 

H78 23605 PEPAaTIOS OF HY2XOGZS 9'1 THEXMAL DECO.F?OSITION OF WATER. 
CEVELOPYENT OF YEN ZIERGY C O N V E X I O N  4IETIIODS 

( C a v e r m e n t  i n d u s t r i a l  3esearch I z s t i t o t e ,  Osaka, Zapac) , :ITA Nyusu, V 91:28-21, 
1977, In Zapanese 

! EVIFd) 

Yo a k s t r a c t  a v a i l a b l e  

X78 238C1 S'INGX ?IlOCESS CCNVERTS WXTE '70 SNG 
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zones, i n s u r i n g  t h a t  no nethane is burned by o x g e n  or r ezomed  by steam fed  i n t o  t h e  
g a s i f i e r .  
soii.fs, a r e  compared. The use of c a u i t e r c - x z e n t  gas-so l ids  flow t o  recover  hea t  from t h e  
raw aroduct  ca ses  LS also discussed .  

T:JO tyses of  : tac tc r ,  arngloyinq = i t h e r  a f r e e - f z l l  o r  noving bed t3 segrega te  

[IiASSTE L T I L I Z A T I O X ,  ZXERGY TECIXOLOGY) 

878 23802 LSaO?.A'2ORY TROCEDUES TO DETEXYIXZ THE NIT?.OGZX COXTZXT OF SOLID XASTLS 

Xaylor,  W.X., U l m e r ,  X . S . ,  (Bureau of s o l i d  X a s t e  Xanaqement, C i n c i a n a t i ,  OH) , 49  p . ,  
S77-73535 
Avai1:NTIS 

WQ a b s t r a c t  a v a i l a b l e  

(CBEXICAL AVSYSIS , AGRICULTURE) 

873 23803 SYXTHZTIC CARSONACEOUS FOZL AND FEEDSTOCK USIXG NUCLEAR POWER, AIR, 
.LiD WATER 

S te inbe rg ,  M., aaron ,  S . ,  (Srookhaven Nat ional  Lab., Uptor., Y Y )  , I n t .  3 .  Hydr0ge.n. 
Energy, V 2:139-207,  Y2, 13 r e f s ,  1377 

A system i s  ?reposed here  for t he  production of s y n t h e t i c  carbonaceous f u e l s  
u s ing  n u c i s a r  power, a i r  and water. Nuclear ?ewer i s  used t o  genera te  hea t  and 
e l e c t r i c i t y  which i s  i n  t u r n  used co decompose wats r  t h e r n a l l y  and e l o c t r o l y t i c a l l y  t o  
produce hydrogen and oxygen. C3,  is  ex t r ac t ed  from e i t h e r  o r  both +he atrnoschere a d  
water. 
is  f u r t k e r  t 5 e - z z x a t a l y t i c a I l y  Cehydrated t o  s y n t h e t i c  hydrocarbon f u e l s .  Tke s t e p s  
i n  t h e  process  a r e  ou t l ined .  

(CARBON D I O X I D E ,  YXTEAXOL) 

The hyciroqe.? is c o m b i n e e i t h e - ~ o c a t ~ l ~ t ~ c a l l y  with CO? t o  aroduce methanol- which 

A78 23301 PH'ISICV, AND' C S E X I C U  -0ARAMETE;IS L V D  MTHODS FOR SOLID K X T E  CSARACTE3IZATIOB 
O P E N - F L Z  ??.OGRESS ZETORT 

U l m e r ,  N.S . ,  (Bureau of Solid Waste Management, Xockvi l le ,  >a), 28 p., N77-72531 
Avai l  :-NTIS 

210 a b s t r a c t  a v a i l a b l e  

(ANALYSIS, SYDXOGEN, NITROGEN) L 

E 7 8  23805 DEVELClPiXEXT OF A m 4 O D  FOR TXE DETERMIXATION O f  CA?.BON AND HYDROGEX IN 
SOLID I S T E  

Wilson, D.S., (Suiaau of S o l i d  Waste Nanagement, C i n c i n n a t i ,  O H ) ,  38 p . ,  N77-73729 
Avail:?TTIS 

Xo a b s t r a c t  a v a i l a b l e  

i LXYYIYG Bi'PAZTC'S , XASTS DIS?OSXt) 

Wilson, D.L.,  (Environmental  P ro tec t ion  Agency, C inc inna t i ,  O H ) ,  15 p., N77-73702 
Atrail : YTIS 

No a b s t r a c t  a v a i l a b l e  

(DECS.X?OSITICX, IXCIXEEWTORS , OXIDATION)  

.-. . u l l son ,  D.L.,  (3ureau of Solid. Xasta ?!anaqemenr, C i n c i n n e t i ,  O H ) ,  45 ?., X77-72520 
;Ivai::??TIS 

:Io &e.tract a v a i l a b l e  

' c3!~2usTIcy ??.OCUCTS) 
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Tectnoiotzy, CSicaqc, iL, I n s t i t - a t =  of Gas Tec.*.oioqy, 5 2 8  p . ,  1977, f o r  i n d i v i d u a l  itens 
see A78-1:LZl =3 A78-11129, X78-11129 

t o  l and  rsquirernents af b iocass  p l a n t a t i o n s ,  t h e  a p p l i c s t i o n  of f o r e s t  b ionass  t o  enez- 
?reduction, hylrcger. ?rcdaccion through s h c t c l y s i s ,  e thacol -gasol ine  au toxot ive  f z e l s ,  
t h e  conversion of  sol i&-waste  c e l l u l o s a  t o  ,-lucose, g e n e t i c  engineer ing  to improve j l a n c  
Fhotosynchesis :acss, and the  opera t ion  of a 100,0CO-~al lon ari.aerobic d i g e s t t r  t o  treat 
s u n i c i p a l  solid wastes. Other  t o p i c s  d i s c - s s e d  inc lude  the des ign  of a compact r e x t 3 r  
t o  produce aeckane from s o l i d  wastes, t h e  e f f iCimCy of  s e v e r a l  ?yrOlytiC p rocesses ,  
the q a s i f i c a t i o n  of biomass and wastes with a rotary k i l n ,  t h e  ?reduction of methane 
Lhrcuqh f e n e n t a t i o n  of ~ c r o a l g a e  i n  waste water t r e a t r e n t  s cnds ,  and t h e  c u l t u r e  and 
process ing  of waterhyacinths .  

(EXERGY P%ODUCTION, ECONOMIC TACTOSS) 

-h ;..e use of biomass and wastes  a s  a source O f  5221 is s t u d i e d ,  wi th  a t t e n t i o n  qiven 

1 3  
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5 7 3  30001 RAW XATERI-U.S FOR SPACE .XPIUFACTLTXISG - X COMPARISON OF TERRiSTRIAL 
P-UCTICE XIVD LUXA;I X V A i L ; d I S I T ' i  

Caulk ics ,  3 . ,  ( 8 r i t i c h  I n t e r g l a n e t a r y  Society)  , Journa l  - Space Coloniza t ion ,  
V 3 0 : 3 1 4 - 3 1 6 ,  Aug 1 9 7 7 ,  X77-46774 

A b r i e f  comparison between the  raw mater ia l s  necessary f o r  i n d u s t r i a l  product ion 
on e a r t h ,  and t h e i r  a v a i l a b i l i t y  on t h e  moon for s?ace manufacturing is  gresento-d and 
graphed on a c h a r t  c m t r a s t i n g  each elsnenc a s  t o  its ?e= c a p i t a  and rr.etric i o n  usage 
on e a r t h ,  a d  t h e  percectage of  abur~2mcs o n  l-unar s o i l .  I t  was found t h a t  among t h e  
most i ,xport=nt raw m t s r a i l s  n o t  a v a i l a b l e  on the moon a r e  ca r jon ,  hydrogen, n i t rogen ,  
and copper.  S u b s t i t u t e s  f o r  wood, p a p e r ,  and p l a s t i c s  w i l l  need ED be Ceveloped. 

H78 30002  A NEW CYCLE FOR OPTIXUM SXERGY STORAGE IX INTZRPLlLUETARY mIISSIONS 

fger.bergs, E., (xcencken, Technische Univers i tae t  , mmich,  west &r;r.any) , I n r e r i a t i o n a l  
As t ronau t i ca l  Federa t ion  , I n t e r n a t i c n a l  Xstzonaucical Congress , 2 8th  , ?=ague , 
Czeckoslovzjcia, 40 p . ,  S e p t  25 - O c t  1, L 3 7 7 ,  X77-51444 

An i n v e s t i g a t i o n  i s  conducts& concerning an approach i n  which a s p a c e c r a f t  on a 
n i s s i o n  o b t a i n s  e n e r 2  from z u c l e a r  power p l a n t s  or by <?e u t i l i z a t i o n  of s o l a r  
r ad iac ion  and s t o r e s  t h i s  energy for an amployment i n  energy-consming ope ra t ions  t o  
be p e r f o m e d  a t  a l a t e r  t im. 
of va r ious  p o s s i b i l i t i e s  t h a t ,  of t h e  considered s y s t e p s ,  only a system which s t o r e s  
energy c h e n i c a l l y  i n  t h e  form of e1ementar.l oxygen and hydrogen, ob ta ined  from water ,  
provides  a f e a s i b l e  low-weight energy s:orace method. X solar nirror-turbine/generator 
system and a systam zk t s in ing  e f e c t r i c  energ.] fc r  the  d e c o q o s i t i o n  of water by means 
of solar cells a r e  considered.  ?he water  formed, when t h e  s t o r e d  enerqy is rithd-rawn 
for G s e ,  i s  r e t a i n e d  and cirn ba enployed acain f o r  a d d i t i o n a l  energy-storage cyc les .  
Fo,rmulas and graphs are presented  which i l l u s t r a t e  t h e  s u i t a b i l i t y  of t!!e d iscussed  
techniques  f o r  a nunber of spacec ra f5  rnissions, g iv ing  g a r t i c u l a r  a t t e n t i o n  t o  i n t e r -  
p l ane tz ry  miss ions  t o  mars and v2nu.s. 

I n  a b r i e f  ana lys i s  i t  i s  demonstzated,  i n  a comparison 

(SPACECRYET POWER SUPPLIES , SOLAR CELLS) 
& 

3 7 8  30003 THE ELE.CRICAL POWER SPSTSM FOR SPACELAB 

Cahrbandt,  a. , Schmidt, E.F, (Telefmken Ag, EianbUrg, ;Jest Germany) , In  Space and 
Znerqy: Procsedings of the  Tdenty-Sixth IAtorna t iona l  d s t z o n a u t i c a l  Congress, Lisbon, 
? o r t u a a l ,  0 .  2 9 - 4 3 ,  Septsuber  21-27 , ,  1975, ?erqamon ? z e s s ,  Oxfor3 and New York, 9 .  2?-43 
1 9 7 7 ,  X77-46787 2 2 - 1 2 ,  A i 7 - 4 6 7 8 9  

?allowing an overview cf t h e  sgace lab ' s  z i s s i o n  requirements ,  such 2s its General 
weiqht ,  power ConsuTption, ana hea t  d i s s i p a t i o n ,  t h e  e l e c t r i c a l  power and d i s t r i b c t i o n  
subsystem (EPDS) is Cescribed i n  f u l l  wi th  subsystem &sign  rsquirements  and Primary 
Cesign c r i t e r i a  l i s t e d .  .I block d iagran  of t n e  SPES is shown and sepa ra t e  a re san tac ions  
a r e  made for t he  f o l l o w i n q  fea tzzes :  (1) t h e  power ccnd i t ion izg  ana d i s t z i b u t i o n  
c o x e p t s ,  ( 2 )  2ower sources ,  ( 3 )  ?over  condi t ion ing  equipment, ( 4 )  gower d i s t r i S u t i - n ,  
moni tor ing  a d  p r c t e c t i o n ,  ( 5 )  t h e  emerqeccy ?ewer s y s t e m ,  ! 6 i  t h e  l i g h t i n g  system, 
and ( 7 )  s ignal condi t ion ing .  I t  is concluaea =ha= t i e  SPDS arovides t h e  f l e x i b i i i t y  
necessar;  for 7.rarious payloads and conf igura t ions  o f  t h e  sgacelab n i s s ion .  

. .  
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H78 30005  3EVELO?YEJ? ??.OG-ZSS OF H:4 7 LOX/L€i2 XOCXZT E:JSi\TE FOR T I E  X R I S I E  
*I23 STAGE ??.OPULSICN SYSTEM 

Pouliquen, :.!. , (Soc ie t e  Zurc?eenne C e  ?ropu:sion, Vernon, France) , I n t e r n a t i o n a l  
A s t r o n a u t i c a l  Feee ra t ion ,  z n t a r n a t i o n a i  As t ronau t i ca l  Ccngress,  2 3 t h ,  Prague, 
Czeckoslovakia,  1 3  ?., S e c t  25 - Oct 1, 1 9 7 7 ,  X77-51426 

The development of t k e  6000 Jar. Thrus t  9 1  7 r ccke t  engine  which w i l l  power t h e  
&ire s t age  of t h e  a r i a n o  launcher  is described. In  a d d i t i o n  to p o d u c i n g  t h r u s t ,  
&he EC4 7 has to allow ; i t c h  and yaw c o n t r o l  by gizbbaliing, h e a t  gaseous helium f o r  
LO t t i k  p r e s s u r i z a t i o n  , and suppiy regenerated gaseous hydrogen f o r  LH2 t ank  
p r e s s u r i z a t i o n  and for t h e  veh ic l e  a t t i t u d e  and r o l l  c o n t r o l  system. The t e s t  ?rogram 
and test  f a c i l i t i e s  a r e  desc r ibed ,  and compccent t es t  r e s u l t s  a r e  cons idered  wi th  
a t t e n t i o n  t o  t h r u s t  c h m b e r ,  tiirbo?ra? znd coxaonents, a c c e s s o r i e s ,  and pyro techc ics .  
Integrated.  engine t z s t i n g  invclved sea l e v e i  h o r i z o n t a l  t e s t s ,  sea l e v e l  v e r t i c a i  
tssts, a l t i t u a e  s i s u l a t i c n  t e s t s ,  and v ib ra t ion  tests. X sumnary of  t h e  main problems 
encountered and t h e i r  s o l x l o n s  is provieed. 

(LIQUEFIED GASES, PYXOTZCSNICS, TEST FACILITIES) 

X 

R78 30006 GENESIS OF L I Q U I 3  SYDROGEN BROPULSXON TSROtiGH 1 9 4 5  

Sloop, Z.L., E n t e r n a t i o n a l  As tzonaut ica l  Feeerat iod,  I n t e r n a t i o n a l  Astron u t i c a l  Conqres 
28th, Prague, Czechoslovakia,  9 y . ,  S e ? t  25 - O c t  1, 1 9 7 7 ,  A77-51512  

Ear ly  enthusiasm manifested by pioneers ( T s i o l k o v s k i i ,  Goddard, Oberfh) i n  gaseous 
and l i q u i d  h y e o g e n  as rocke t  p o p e l i z n t  is  r e c a l l e d .  Advantages (hiqn exhaust 
v e l o c i t y ,  a v a i l a b i l i e j ,  mats r a t i o ,  enerqy) and d iscouraging  drawbacks (low dens ip1  and 
mass, l a r g e  s t o r a g e  volme, l i f f i c u l r r y  ix handling, goor ?er fornance  i n  cciibusticn 

I 

engines)  e q e r i e n c e d  a t  the t ine a r e  recounted. E a r l y  exper ience  with l i q u e f i e d  hydroqen 
and ?robes i n  t h i s  a r e a  t h r e e  Cecades ago ars  r e c a l l e d .  

(FUELS , S?ACSCXUFT) 

x a  31001 ACTESTATE FUELS FOR FUTURE XIXCPAFT 

B r e w e r  , G. 3. , (Loc.kheed-California Co. , Burbank , CAI , In  I n t e r s o c i e t y  E n e r g  Conversi2n 
Engineer ing  Conference , 12 th ,  Washington, DC, August 28 - Septenber  2 , 1 9 7 7 ,  Proceedings , 
A-erican Xuclear S o c i e t y ,  inc., La Grange Park, I L ,  V 1:62-68, 1 9 7 7 ,  X77-48701  23-44 , . .  

The gape r  nen t i cns  some r e s u l t s  o f  comparisons of t h e  a p p l i c a b i l i t y  of l i q u i 2  
hydrogen-fueled a i r c r a f t  of t h e  fut9xe and equi-:alent a i r c r a f t  fue l ed  wit!! J e t  A. 
Liquid  hydrogen-fceled a i r c r a f t  show c l e a r  s u p e r i o r i t y  stemming from b e t t e r  l i f = - t s - ? r a q  
r a t i o  i n  cr-iise and t h e  s p e c i f i c  fuel.  conswpt ion  rsai ized c?urinq c r u i s e .  These 
advantages a r e  r e t a k e 2  wher: s u i e r s o n i c  t zansFc r t  a i r c r a f t  a r e  cons idere?  a s  jreil. A t  
t h e  ztoment, st.;dies i n d i c a t e  t h a t  it would c o s t  xore  to b u i l d  and ooe ra t e  a hydroaen- 
zueled 'leet than a f l e e t - f * L e l e d  wi th  syn tke t i c  ;et A ,  S u t  i f  one t a k s s  i n t o  acccunt 
p r o f e c t e d  improverrents i n  t h e  ? r x i u c t i o n  ?recess f o r  l i q u i d  hydroqen (hydroqen 
g a s i f i c s t i o n )  and f o r  s y n t h e t i c  ;et A ,  t h e  LiI,--Fneled a i r c r a f t  comes o u t  zhead. 

( L I Q U I D  iI'iCROGZX, SCPS?SONIC TFANSTOES) 

1 7  7- 4 a 70  9 
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flame s t a b i i i z a t i o n  sckenes n i g h t  a l s o  a l l e v i a t e  :.-.e ? ; r c k l e m .  E f f e c t i v e  
i n p l e n e s t a t i o n  of ,Y enrichment i s  n o t  s inp le  $at - 2  f s a s i b l e  wi th  ded ica t ed  5evelop- 
nent .  
burning schece.  

(?OLLLTION CONTFlOL, FLTL FEEDIXG SYSTEX) 

Zrqor=antLy,2khe bulk of t h e  prerni:<-r.g srssis=1 has t o  be solved f o r  any lean- 

H73 31003 THE L I C U X  XYDROGZX OPTION FOR THE S L 3 3 ' X I C  ?RAEiPO3T - A STATL'S REX3T 

Korycinski,  P . F .  , (NASA, Langley Xesearch t e z t e r ,  Ifm2Con, VA) , I n  I n t e r s o c i e t y  E n e r v  
Conversion Engineering Conference, 1 2 t h ,  ~ a s h i n q t s n ,  32, Auqust 28-September 2 ,  1 9 7 7 ,  
Proceedings,  L iq r i can  :.lcclear Soc ie ty ,  IEC., L a  Granqe ? a r k ,  I L ,  V 1:964-972, 1977, 
~77-48701 2 3 - 4 4 ,  ~ 7 7 - 4 a e i g  

S t u a i e s  d e a l i n g  wi th  t h e  use o f  l i q u i d  -hydroqan E O r  f ae l  in subsonic a i =  t r a n s p o r t  
systems ars reviewed. Topics of +ne s t c d i e s  i n c l u d e  t h e  p o s s i b i l i t y  f o r  economical 
product ion  o f  hyCroqen, =!!e problems a s soc ia t ed  u~C.5  :he e f f i c i e n t  l i q u e f a c t i o n  of Cie 
gas, +J.e development of  i n s u l a t i o n  ma te r i a l s  and n. l%e=ials  f o r  l ong- l a s t ing  l i q u i d  
hydrogen f u e l  t a k s ,  t h e  d i f f i c u l t i e s  r e l a t e d  to f - i c l l n g  processes  and t h e  i n s t a l l a t i o n  
of l i q u i d  hyCrogen f u e l  s t a t i o n s  a t  major a i r  t e r n n a l s ,  an assessment of t h e  hazards  
connected witlh liqci.6 hydrogen f u e l s ,  and the  snq inee r ing  and &Sign grobloms involved 
i n  inco rpora t ing  l i q u i e  hydrogen f u e l  systans i n t o  Large SuSsonic passenger a i z c r a f t .  

(ZXERGY TZCZIOLOCX, SI'TEETIC F~JTLS) 

973 31004  THE NILITARY LTILITY OF VERY URGE A I ~ F L A N E S  XTEXVATIVE FUELS 

Yikolowsky, W.T., (Rand Corn., :iashington, DC) , Noqqle, L a x . ,  (CSAF, Aeronaut ica l  
S y s t e m  Div., i j r i gh t -Pa t t e r son  XFB, CH) , Stan ley ,  X . L . ,  (Xand Corp. Santa  Xonica, 
a), Ast ronu t i c s  and Aeronaut ics ,  V 15:46-j6, Sept. 1 9 7 7 ,  A77-47271 

(VLA's) i n  t h e  c o n t e x t  of e x i s z i n g  and possible  f u t u r e  A i r  Force 5 i s s i o n s  and Cetarmining 
t h e  most a t t r a c t i v e  a i t e r r i a t i v e  fcel  for t h e s e  a i r p i a n e s .  The chemical f c e l  a l t e r n a t i v e s  
cons idered  a r e  l i q u i d  hydrogen, l i q u i d  =ethane, and syn t i I e t i c  J?, each o f  which can be 
r e a d i l y  syn thes i zed  from c o a l .  Tke nuclear-fueled V U  w a s  a f o u r t h  candida te  a i r c r a f t .  
The c o s t  and er.erg?l e f f e c t i v e n e s s  of these  b a s i c  a i r c r a f t - f u e l  combinations i n  typical 
range, r a d i u s ,  2nd station-kaeping missions was es t imated .  I t  was concluCed t h a t  o v e r a l l ,  
a conven t iona l  hyL-ocarbon j e t  f u e l  remains t h e  most a t t r a c t i v e  f u e l  f o r  m i l i t a r y  a i r -  
c r a f t .  Nuclear propuls ion  i s  a t t ract ive only for s ta t ion-keeping  missions r e q u i r i n g  
l a r g e  s t a t i o n  r a d i i .  T U ' S  are e s p e c i a l l y  a t t r a c t i v e  if t!e c a g a b i l i t y  t o  a i r l i f t  u.S. 
f o r c e s  world-wide wi thout  r e l i a n c e  on overseas  bases  

(JET ENGIXE FLZLS , LIQUID HYDROGEN) 

The paper d e s c r i b e s  a s tudy  with t h e  object l*P?S O f  e v a l u a t i n g  very l a r g e  a i r g l a n e s  

a major rsquirsment.  
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R78 32301 ?2?SFtiELIXG SYD3GGEX TZANSI'= FLEX'S : PART A :  ZCCKOHICS 

3eye r ,  3.3., Woolley, .P.L., OTASA, Lawis liesearch Centar ,  Cleveland,  O H ) ,  (3illings 
ZaerTI Csrp., ?rove, LT) , Four%:I I n t e r n a t i o n a l  S:m.~osiwn on Xutorcotive Propuls ion 
Sys tens  , V :I, CONF- 7704  30,  2'3B-77 : 1 4 0 2 4  1 

are eva lua ted  for a _ilset of zDnverted buses for t h e  snrpose  of  s e t t i n g  a w i d e  i n  
s r l e c t i o n  of  f e a s i b l e  ir.et,;?oas f o r  r e f c e i i n g .  The nos t  a c t z a c t i v e  a l t e r n a t i v e  i s  
p i g e l i n e  d i s t r i b u t i o n  of h:rL-cyen produced fzom g a s i f i e d  c o a l  aad wac:Br f o r  use i n  fet; 
hydride veh ic l e s .  
between t h e  c u r r e n t  ccst  of s a s o l i n e  (U .S . )  and t h e  p r e d i c t e d  ccst  of s y n t h e t i c  
g a s o l i e n  from c o a l .  
c o s t  than s y s t e m  u s i s g  o t h e r  s y n t h e t i c  fue l s  d e r i v e d  zron coa l .  

The ecor.omics of  s a v e r a l  hydrogen r.acuiacturx?g, d i s t r i b u t i o n ,  and nse s t r a t e g r e s  

A i y s t 2 3  baser? on esiscir .g  techno1og:J is  es t imated  t o  c o s t  midway 

A hycrogen bus € l e e t  suppl ied by Eipe l ine  w i l l  have a lower t o t a l  

(BCSES , COAL GASIIICXTIOX, EVALUATIONS) 

H78 32002 RESULTS OF RYDRIDE RESEAZCH AND THE CONSEQESCES FOR THE 3EVELOP!4E:TT OF 
HYDRIDE VEHICLES 

Buchner, H . ,  S a e u f f e r e r ,  H., (NASA, L e w i s  Research Center ,  Cleveland, O H ) ,  (Daimlsr- 
3enz Ag, S t u t t g a z t ,  Gemany),  Fourth I n t e r a a t i o n a l  Sysposiun on A u t o m t i v e  Propuls ion 
Systems, V 11, 1977, CCNF-n430-?2 (c!raf t )  I ZO3-77:140238 

a t  "uaider-3enz it can be dexons t ra ted  t h a t  hyclrogen s t o r a g e  i n  n e t a l  hydr ides  for 
v i r t u a l l y  nonpol l3 t ive  au tonot ive  propulsion s y s t i x s  hs s  a number of s y s t e a - s p e c i f i c  
advantages which, t o  scme sxzenc a t  l e a s t ,  make ~p f o r  t h e  r e l a t i v e l y  adverse  weight 
2 r o p o r t i o n s  of  t h a  s t o r a g e  tank a s  conpared t o  l iquic!  hydzocarbons. Provided t n a t  
s u i t a b l e  hydr ides  a r e  ckosen, t h e  hydr ide  tank assumes a t  l e a s t  t h e  foliowing f o u r  
fur.cticns a t  t h e  sane tise: !I) f c e l  supply, ( 2 )  a i r -condi t ion ing ,  ( 3 )  water  concan- 
a a t i o n ,  and ( 4 )  s t o r a g e  of waste h e a t  from the engine.  The hydrogen powered v e h i c l e  
equipped w i t h  an  l z t e r n a l  combustion engine and hydride s t o r a g e  s y s t e a  i s  thus ex t r e re iy  
advantageous for t h e  envi ronrent .  Its ranqe of  operecion v a r i e s  S e t w e n  200 X ? I  and 40C 
KM. Although a h:;droqen i c f r s s t r u c t u r e  comparable t o  t h e  newozk of f i l l i n g  s t a t i o n s  
for l i q u i d  hydrocarbons eoes n o t  e x F s t ,  s e t t i n g  up a h y k o g e n  supply s y s t e n  .sf any 
d e s i r e 6  s i z e ,  e. q., f o r  municipal v e n i c l e  f lee t s ,  would be t e c h n i c a l l y  f e a s i b l e  w i t i L a  
d very  s h o r t  t i m e ,  us ing,  e.g. ,  t h e  steam r e f o d n g  process  of n a t u r a l  gas.  

(WUTOXOTIV2 FUELS , HYDROGEN STOFAGE) 

From t h e  r e s u l t s  a t t a i n e d  with t5e  hydride-pcwered v e h i c l e s  and hydr ide  development 

I 

H78 32003 .U,TERNATIVE FUEL FOR CA-XS 

C h a t t e r j e e ,  J . S . ,  Som, 2.  , (Zadavpur Univ., C a l c u t t a ,  I n d i a ) ,  S l e c t r o n .  Power, 77 2 2 :  
528-529, N8, A G g  1 9 7 6 ,  ED9-77:131011 

v e r s i c n  of t h e  b a t t e r y  f o r  ?owe= s t o r a g e  o r  t h e  use  of  hydroqen a s  a f u e l .  The weight  
of a b a t t e r y  f o r  a I5r.g t r s c t i o n  n i l e a g e  is 3 r o h i b i t i v e l y  h igh .  To use hydroyen 3s a 
f u e l  i o r  cars, t h e  prcb ians  of easy and cheap c r s d u c t i s n  and s a f e  s t o r a q e  2eed t o  ie 
so lvea .  The c:-.erzi.str:r f c r  kydrogen prodnct isn is Duelined and t k e  t o t z l  power demand 
for t h e  system is d i scussed .  d com9ariscn is nade Setween t h e  :geight of raw m t o r i a l s  
n e c e s s a r i  f o r  prod.;crzg :?y&ogen f u e l  and t h e  Hetroleum weight f o r  i d e n t i c a l  heac of 
combustion. 

(CXEXIST3Y, COST, SNERGY STCRAG) 

The s o l u t i o n s  s u q e s t e d  for t:le c a r  energy-storage problen a r e  t h e  use of  an imprwed 

1 7  
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H7a 3 2 0 0 5  C?.YOGENIC FUEL SYSTZXS FCR YDTOR VEHICLSIS 

H i b l ,  J.J., (Jeech Aizcr. Corp. , 3oulc?er, CO) , Xdv. Cryog. Zng., V 21:180-186, 9 r e f s ,  
1975,  ~ ~ 9 - ? 7 : 1 2 7 a 3 2  

A l t e r n a t i v e  f - e l s  f3r m t o r  v e h i c l e s  a re  needed to he:? satis51 t h e  n a t i o n ' s  
enom,ous a p p e t i t e  f o r  t r a n s p o r t a c i o n  Esels. Cryoqenic l i q u i d s  - l i q u e f i e d  n a t u r a l  
gas and l i q u i d  hydroqen - a r e  c s n d i d a t e  fuels. Liquef ied  n a t u r a l  gas ( i : I G )  i s  
attractive f o r  t h e  near term, wh i l e  hycroqen is a r o j e c t e d  t o  be " t h e  f z e l  of t h e  
f u t u r s " .  Eoth cryoqens of<== l-?ortant acvanrzges over  o ther  Euels now i n  use or 
being  considered. aotn a r e  low-po l lu t i i g  and have i high enerqy con ien t  p e r  un iz  
weight. 
undertaken t o  deveiop s t o r a g e  COccaiTers f o r  t h e s s  f u e l s  and demonstrate t h e  suppiy 
system on notor  veh ic l e s .  This p r e s e n t a t i j n  descz ibes  t h e  tank 2nd flow s y s t e n  
l eve lopnen t  , i n c l u d i n g  o p e r a t i n g  experience. 

(DESI= , EXGIXEEXING I PF,RFO?J&XCE TESTING) 

I n  view of t h e  advantaqes Fosed 5y 5hese cryoqens as f u e i s ,  a program w a s  

H78 32006 ECONONY OF RYDF.CGEX-FUELED AUTOXOBILE ENGINES 

NacKay, D . 9 . ,  ( B i l l i n g s  Enerqy Res. C ? q .  , Provo, UT) , Xonogr. on Alternate Fuel 
Resour. 3ased on ?a?. Presented  a t  t h e  Sym? on A l t e r n a t e  Fuel Resour., Santa  Maria, 
fA, ?rat 2 3 - 2 7 ,  1 9 7 6 ,  Pub1 by West Pe r i sd  Co., xo r th  Aolllywood, cx, AI=,  v 2 0 : 2 9 4 - 3 0 1 ,  
1 0 7 6  

conpare? to chose us ing  gaso l ine .  iiyarogen eng ines  can be made w i t 5  h igh  ccnFress ion  
r a t i o s ,  an8  thus  can a t t a i n  h iqh  t h e m a 1  e f f i c i e n c i e s  at a l l  loads and speeds. I n  
a d d i t i o n ,  it is p o s s i b l e  t o  va--y nydzogen-air mix tcre  r a t i o s  t o  achieve load  c o n t r c l .  
Lean rrixtrires a t  p a r t  l oads  iinprove the-noCynamic pe r fomance  and reduce pumping l o s s e s .  
?or t h e s e  reasons  c o n s i d e r t b l e  snergy  savizgs 2re ? o s s i b l e ,  p a r t i c x l a r l y  a t  ? a r t  l oads  
and lower sFeeds.  ?he engine  used for comparison showed approximately a 20 percent  
i n c r e a s e  i n  ,nileage p e r  m i t  of S E e r q  a t  60 milas aer hour,  and double mileage a t  2 0  
miles pe r  hour. These r e s u l t s  kave Seen s u b s t a n t i a t e d  on an automcbile t e s t e d  a t  
B i l l i r . g s  Energy ?.,search Ccr7ora t ion .  This economy is 2 o s s i b l e  while c r e a t i n g  
e s s e n t i a l l y  EO atzzosgheric p o l l u t i o n .  

Redcction of sne rgy  consurp t ion  is possible  f o r  engines ilsing hydrogen f u e l ,  as 

(FUEL ECCNOMY, THEkMODY?IAMIC PZRE'ORYA2ICE) 

H78 3 2 0 0 7  STUDY ON -EEE'ORFSD FUEL FOR AN ALTOXOTIVE GASOLINE EIGIXE 

!Toguchi, M., Sur.da, T., Sumiyoshi, X. , ilageyama, J., Yamaguchi, S., (XASA, L e w i s  
Zesearch Center  , Cleveland, OH) , Fourth Inte-=national Symposium on Automotive P r c p u B i c n  
Systems, y 7  11, 1977, CON?-7i0430-?2 ( d r t f t )  , E D B - 7 y : i 4 0 2 ? 9  

t o  o p e r a t e  a t  a supe r  lean X/F r a c i o  by using a hydzcaen supplemented %el. This  Takas 
p o s s i b l e  a r e d j c t i o n  i n  ?:O omissions as well as an inprovenent i n  f u e l  economy. 
Applying t h i s  mezhod t o  a za rbure t ed  t!!ree va lve  precharcber engine,  a Low 210, emission 
l e v e l  and inp rove t  f u e i  sccnomy ca.n.Se ex?ected v i t h  a s n a l l e r  amount of hydkoqen Secause 
of t h e  cc rb ined  e f f e c t s  of  the hydrocen succ lenent  ar.2 t he  inhe ren t  low NOx emission 
c h a r a c t e r i s t i c s  of t i e  engine.  A ?rototype on-board f u e i  r r f o r z e r  was developed and 
l3bborator;r t e s t s  *der= c3nductec?, t o  eetenine =he S f f e c t s  of 'he m o u n t  of r e fo rxee  fzei  
on co&uscion. ??.e r e s x l t s  3f these  t e s t s  a r e  S iscxssed .  On :he Japanese tast c y c l e ,  
an sxtrer; lely Low '10 ernission l e v e l  was a t t a i z e d  v i t h  ze l a t ive l s .  good f,;el eccncr,:r. 
Bowever, ix a l l r i t g d  combination of mgine  s i z e  and v e h i c l e  x e i c h t ,  ecg ine  >owe= was 
s a c r i f i c e d  s0mew'r.a: j ecause  of ::?is :can corcbustion. X s o l c t i o n  to t h i s  problen,  r h i l e  
ma in ta in ing  t3.e lower NO,, e x i s s i o n  l e v e i .  is t o  adopt a r ic ;?er  a i r - f z e i  r a t i o  ar.d a 5i;her 
EGR r a t e .  I n  t k i s  approach, t h e  a m u n t  of hydrogen nus t  be inc reased  t o  izprove  
combustion s t a b i l i t y .  ?or t!is purpose, ne thmol  r e fo rn inq  w a s  in t r28uced  whereby t h e  
a 8 d i t i c n a l  hgdroqen was supp l i ed  wi thout  a27 5 e t e r i o r a t i o n  i n  energy e f f i c i e n c y .  

!3YT)ROGZX ??.ODUCTION, 2OAD TESTS) 

The j e t  Propuls ion  Laborator? has regorzed on a nethod which allows an I C  eng ize  
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X78 32009 HYDROGEN ST3RAGZ IN 'JEHICZZS - AX OPFiWTIONU CONPARISON OF XLTEWATZVE 
P3OTCTYTES 

Woolley, 3.L. ,  Siaons,  X . X . ,  ( B i l l i n g s  Enerq X e s  C o r ? . ,  Provo, U T ) ,  S X  Prepr.', 
9 p., X 7 6 5 5 7 0  f o r  Y e e t ,  1 3  r e f s ,  Jcne 7-i0, 1976 

describer?. X cryogenic  v e s s e l  and thzee p e t a l  h y l r i Z e  c o n t a i n e r s  of s i n i l a r  des ign  
b u t  d i f f e r e n t  s i z e  have Seen used i n  =ntcrr.otive service. 
were c o n t z o l l e d  t= match with znqine denand. A 1 1  ? r o t o q ? e s  were able t3  s u s t a i n  a 
s teady  s t a t t  f l o w  r a t e  s u f f i c i e n t  f o r  vehicle  c p e r a t i c n  zc ramal crzise speed. I n  
ot.ler t o  i l l u s c z a t e  t h e  3 r i n c i p l e  o f  hydride o p e r a t i o n ,  a pressure  - temperature  
h i s tory  for :echarqe of a s m a l l  p o r t a b l e  hyd:i8e taz& i s  gi-mn alonq wi th  s e v e r a l  
d i scharqe  curves  wi th  and witi icut hea t ing .  

(i'UZL TANXS, A I X  ?OLLLTION) 

Perfornar.ce 2 a r a n e t e r s  of se-reral  ?rototype c o n t a i n e r s  f o r  s t o r i n g  hyCroqen a r e  

Xydrogen r e l e a s e  r a t e s  

H73 32010 .%ZEFL!LIXG HYDROGEX TRANSIT FLEETS: PAXT 3: DATA 

Woolley, R.L. , a e y e r ,  R . 8 .  , Rappleye, Z., (NASA, L e w i s  Research Center ,  Cleveland, OH) , 
( B i l l i n g s  Enercy Corp., Provo, UT), Fourth I n t e r n a t i o n a l  Symcosium on Automotive 
Propuls ion Systems, V 11, 1 9 7 7 ,  COP!F-770420-?2 ( d r a f t )  , 2 0 9 - 7 7 : 1 4 0 2 4 2  

Data c o l l e c t a d  while  r e f u e l i s g  a arototgpe hydrogen bus a r e  d i scussed .  ?he re- 
f u e l i n g  o c e r a t i c n  nore severe ly  Iinits =he design of t h e  v e h i c l e  tanks than. does t h e  
d ischarge  c o n d i t i o n ,  s i n c e  t h e  h e a t  t r a n s f e r  must be accomplished i n  a s h o r t e r  t i ne . .  
These d a t a  iadiczte t k a t  30 n i ~ u * o s  i s  an a t t a i n a b l e  r e f u e l i n g  per iod.  A s i g n i f i c z n t  
f r a c t i o n  ( 4 0  percent . )  of t h e  r e f u e l i n g  t d e s  p l a c e  wichouc :?eat t r a n s f e r  as t h e  hydride 
i n c r e a s e s  i n  temperature.  This  c h a r a c t e r i s t i c  can  be enhanced and used t o  a d v a n t q e  
silch t!!at a f l e e t  based on an hourl:r quick-recharge w i l l  have 3 lower o p e r s t i o n a l  c o s t .  
Sorp t ion  c h a r a c t e r i s t i c s  and thermal conduct ivi ty  2or t h e  FeTi hydride used i n  t h e  
v e h i c l e  a r o  r epor t ed .  

(SCSES, COST, I R O N  HYDRIDES) 

3 7 8  32011 LEAV CCMBUSTION IX ALTOXOTIVZ ENGINZS. AT ASSESSXENT OF TBS XCDITION OF 
HYDROGEN TO GASOLZNE AS COMPARTD TO OTHER TECXXIQLTS 

(Aerospace Cor?. , 'i.1 Segundo, CX), 234 ?., Nl7-82136 
Avail:NTIS 

NO a b s t r a c t  a v a i l a b l e  

(IZASiSILITY ANALYSIS) 

H78 33001 $MISSIONS >J?D TOT-% ENERGY COMSUY!TIOF OF X 
BC?NI:;G CN GS3LZNZ AVD X ZYDROGiS-GXSOLXE 

CaSsldy, J.?. , :XASA, L e w i s  ?.esearch Cen ta r ,  Clevelar.6, 

X'Jai1:YTI; 
Y77-2  3114 

XLZTICYCLINDEX 
.XtLI:('=URE 

OH) , >lay 1 9 7 7 ,  

PISTON EXGINE 

Z D 8 - 7 7 : 1 4 6 0 9 0 ,  

X n u l c i c y l i n d e r  rsci2r2cati:g 2ncir.e was used t o  e-xtend t h e  e f f i c i e n t  l e a n  o p e r a t -  
i n 9  =&??e o f  g a s o l i n e  by a d l i n g  hydroqen. 
by a r e s e a r c h  xetkanol  steam refocxer  rere used. These r e s u l t s  were com?ared wit:? 
r s s u l t s  for a l l  G2solir.e. .A high-cocprossion-rat io ,  i i s ? i a c z . e n t  ? rocuct ion  engine 
w a s  used. Apparent flame speed w a s  used to t e s c r l 5 e  t h e  diE5arsnces i n  e a i s s i o n s  and 
per forzance .  Therefore ,  czgine emissions and. ?erfom.ance,  inc luding  apgarent  f l r n e  
speed and energy  l o s t  to -,e cool ing  s y s t e i  and t h e  exiiaust qas ,  were n e a s u r d  over  a 
rsnqe of  eqa ivz lence  r - t i o s  f3r ?ach :-el. ,411 ?mission l e v e l s  Cecreased a t  ?:?e l e a n e r  
a n d i t i o n s  . A c 5 i n g  .'.ydzaqen s r g c i f i c s n t i y  i cc reased  flame speed over  a l l  epc i - Ja l exe  
ra t ios .  

30th b o t t l e d  hy&rogen and h:idZCgeE ?reduced 

( X Z L  CONSU.qTZON, ."I:<TUXS, PXZFOWAXCZ TESTIXG; 
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t h a t  fuel/air-c:icla i n a l y s i s  s r o v i e e s  both: (1) an s?t (i2 o f t e n  ~ e g l e c t e d )  base l ine  
a g a i n s t  which t3  compare bock ;as= an8 fu t a re  enqiae ?er for=nce  d a t a  and a l s o ,  
( 2 )  a s u i t a b l e  3 a s i s  fo r  desc r ib ing  Lie s o r e n t l a 1  p e r f c n a n c e  of  hydrogen-f-ieled 
efigines . 
(CCNBCSTION ?3ODUCTS, TBZ.IODYSX'IICS , X X T C E S  

H78 3300 3 C3AaACTERISTICS OF X SIXGLZ C'P,;XCE3 KEROGEN-FUELED IC-ZNGIXE USIXG 
VARIOUS Y L X T U X  FCFXiTIOX YXTBOCS 

Drexl,  K . Y . ,  iCaimlar-3enz Aq, S t u t t g a r t ,  Germany) , Gctxann, X. , H o l z t ,  H.P., (NASA, 
L e w i s  Research Centzr :  Cleveland,  OH) , iou-zh I n t e r n a t i o n a l  Symposium on Automotive 
Propuls ion S y s t s m s ,  V 11, 1977, CONF-77-0430, 2DB-77:140237  

A survey is given or' r e sea rch  work on h y e o g e n  engines  a t  3aimler-Benz. I t  is 
shown t h a t  t he  ou tau t  of t h e  engine Zepends on t h e  ircixrure formation method used. 
Direct i n j e c t i o n  of  hydrogen icro t h e  cy l inde r  r e s u l t s  i n  a ga in  i n  3.M.B.P. a s  
compared witch mixtzre f o r r a t i o n  is t h e  h t & e  pipe.  
were set  t o  reach !rinimun f u e l  consuztption and .ninimum ernissions. This  involves  
combined q u a l i t y / q u a n t i t y - c o n t r o l  and a compression r a t i o  of 7 : l  t o  avoid knocking 
a t  s t o i c h i o m e t r i c  a i r / f u e l - r a t i o s .  

The engine o p e r a t i o n a l  pararr-eters 

(XEL-AI3 ' Z I T I 0  I SPARK I G X I Z I O N )  

a 7 8  33004 CO.XB~~STZC)N ENGINE - ?OR a n  POLLLTION C O ~ U " O L  

Xouseman, J., (NASA, Pasadena Q f f i c e ,  C A I ,  ( S e t  Propuls ion Lab., C a l i f .  I n s t .  of 
Tech. , ?asadena,  CA) , ~XSh-C.~E-~PO-1367L-l, 3 ?. , 3;:-31497 

~n a r r sngenen t  for an i n t e r n a l  ccrrbustion enqine is Trovided i n  which one or 
more of t h e  c g l i n z e r s  o f  <'.e engine a r e  used for generacing hyerogen r i c h  gases  from 
hydrocarbon f u e l s ,  !+kith gases  a r e  then n i x e d  with a i r  and i n j e c t e d  i n t o  the  r ena iz ing  
c y l i n e e r s  to be ased as  5-221. W'ien heavy load condi t ions  a re  encouctered,  hydrocarbon 
f u e l s  m y  be .nixed wit!! "it hylrogen r i c h  gases and a i r  ana t h e  n i x t x r e  is then  in ;ec ted  
i n t o  t h e  remaining c y l i n d e r s  as Cuel. 

(CARBURETOS, r'UES-AIR RATIO) 

ii7e 33005 DIXECT-CONNECT TESTS OF HYDRCGZX-E'UZLED SUPERSONIC C O - ~ G S T O R S  

Waltrup, P.J., Dugger, G.L., 3 i l l i g ,  F.S., Orth, X.C. ,  (Johns HoFkins Cniv. ,  Laure l .  

Direct-connect  f a s t s  hyL-oqen-f-eled supersonic  combustors w e r e  g e r f o n e d  
us ing  arc-heated a i r  a t  combustor i n l e t  mach n u m e r s  of 2 . 3  t o  3 . 2 .  Various a x i s p i e t r i c  
conbustor  -;eorr,ecries of  5.89 and 5.36 C!-! ( i zne r  5izmeter)  i n l e t  were i n v e s t i g a t e c ;  t he  
fue i  was in j eczed  from t he  wa i l  eit;?er from a zi3q of equa l ly  spaced hoies noma1 t o  
t h e  a i r  s t r e a n ,  or from a c i r c s rz fezen t i a l  slot Driented. 4 5  Zeqrees downstream. The 
hole-t-y?e ir! j e c t o r s  c o c s i s t a n t l y  gave b e t t e r  r e s u l t s .  The e f f e c t s  of vaziocs a a r a n e t e r s  
zre exa r ined ,  end t h 2  Terio-marxe comparison procedure is l e s c r i b e d .  A t h e o r e c i c a l  
zodel of t h e  su-,ersonic ccpLust icn 2rocess which  i nc l ades  a ?reccmhustion snock- 
compression is use? t o  e.xplain the  cha rac t e r  o f  =he observed p res su re  d i s t r i b u t i o n s  
and t o  assess die e f f e c t s  of  t he  zeasured heat t r a n s f e r  r a t e s ,  deduced :gall s h e a r ,  and 
combustor Secmetry on s e r f a r m a x e .  

(REAT T-XGYSFER, TEY!H?ATL'.Z2 EIFHCTS) 
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H73 33007 d.?J Z':I?EIIIYZST-Z INVESTIGATION OF COAX3USTICN PEZFORMANCE OF LOJGii2 
;ioC:<ST CCXBCSTOR XITH COAX1.U; IXEC9.W 

Suz=ki. .A. , Yatsuyanaqi, X. ,  go^, h'. , Sakamoto, Ii., ( I Ia t ional  Aerospace L&. , 
Tokyo, Japan) . 35 ?., N77-7?931, I n  Japanese,  S n g l i s n  sum.ary 
Avai 1 : ?JT I S 

No a b s t r a c t  a v a i l a b l e  

(EFFICIENCY (, ?'VEL IBJTCTION) 

978 3 4 0 0 1  FLXL CELL TECSNOLOCI P R O G W !  

B e l l ,  De 1 (NASA. ,clanned Spacec ra f t  Center ,  Houston. TX) I J u l y  1970. EDB-77:146018, 
N70-40974 
Xvail:PTIS 

Bo a b s t r a c t  a v a i l a b l e  

(r'.URIC\TICN, XATERIXLS , ?SXFOREnANCE TESTING) 

A 7 8  34002 IIIC:tES-HYDROGZB STORAGE BATTERY FOR USE ON XAVIGATION TSCXNOLOGY 
SATELLITE-2 

ae tz ,  ?. , S t o c k e l ,  Z. , Gaudet , A .  , (??Java1 Res. Lab., Washington, DC) (, Eleventh 
I n t e r s o c i t t y  Enerqy Conversion Engineering Conference, 2 .  519-516 , 1 0  r e f s ,  1976 , .Liner. 
I n s t .  Cben. Sngrs . ,  New York 

Sava l  Xesearch Laboratory (N?L) and i n t e i s a t  havd e n t e r e d  i n t o  an agreement tr, 
iClight t e s t  a nickel-hydrogen b a t t e r y .  I n t e l s a t  is provid ing  t h e  nickel-hydrogen 
c e l l s ,  ?i?& is i n t e g r a t i n g  t h e s e  ce l l s  i n t o  the s p a c e c r a f t  energy s t o r a q e  system. This 
p p e r  presencs a " ,escr i? t ion of t h e  nickel-hydrogen cells. Design f e a t u r e s  inc lude  
e l ec t rochemica l ly  ir,gzegnated p o s i t i v e  e l e c t r o d e s .  a s b e s t o s  s e p a r a t o r s ,  and t a f l o n -  
Sacked p i a t i n u n  nega t ive  e l e c t r o d e s .  The f l i q h t  mission plan i s  t3 use t k e  n i cke l -  
hyckogen b a t t e r y  a s  t h e  prime power s o w c e  during ecli;?se pe r iods  i n  a medim.-alt i tude 
s a t e l l i t e  w i ' h  a 3-year minimum l i f e .  T h e  mission r e q u i r e s  f u l l  load o p e r a t i o n  of 
approximately 325 !;J through a l l  eclipses. The t h e m a l  des ign  o b j e c t i v e  w a s  t o  na inca in  
t h e  b a t t e q  tempera ture  between 0 degrees  and 2 4  Zeqrees dur ing  normal ope ra t ion .  
Resul t s  of Lhernal vacuum t e s t i n g  have v e r i f i e d  t h e  des ign  o b j e c t i v e s  and t h e  cse o f L  
tenpera tu=e  for charge  c o n t r o i .  

(SPACSCXGT ENESGY) 

378 34003 TARGET CAPITAL CC)STS ?OR' THE II~LZ.XENTATIO?I OF FUEL CZLLS &IUD ELECTRIC 
STO-?AC-E DEVICZS XITSIX TXE XJATIONAL ZXE3Gl SYSTZX 

Braun, C.  (, Cherniavsky, E.A. ,  S a l z t n o ,  F.J., !3rookhaven Ya t ioca l  Lab., Cpton, XJY) , 
Electroche-ll ical  Society( ,  I n c . ,  TS i l ade lph i s ,  ?A,  1 9 7 6 ,  ZCB-77:127657 

dev ices  i n t o  t ke  y e a r  i 9 8 5  Ya t i cna l  Energy System a r s  exariined, u t i1 i z i ; l q  t!!e 
arookhaven 2nerc-y System Ogt iTiza t ion  Mocel (BESOXI . The s t o r a g e  devices  a r e  ckaxac tar -  
i zed  by t2.eir overs11  s l e c t r i c - t o - e l e c t r i c  conversicn e f f i c i e n c i e s  azd by t h e i r  exgeczed 
l i f s t i r n e s  which 3 re  va r i ed  ?arzmecr ica l ly  over 5 e  e n t i r e  ranqe sf f e a s i b l e  e f f i c i e n c i e s  
and l i f s t i n e s .  Zlectr ic  s t o r a g e  &vices  are cons i2ered  3s peakizq ? l a n t s ,  o p e r a t i z q  
a t  Loa2 S a c t o r s  of 0 . 3 5 3 ,  0 . 1 0 ,  and 0 . 2 0 .  The 2 o s s i b l e  i n t r o d u c t i o n  of e l e c t r i c  s t3 rage  
a l a n t s  t o  in t e rmed ia t e  load s e r v i c e  a t  a load f a c t o r  of 0.50 and t o  boL3 in t e rmed ia t e  
acd geaking  load genera t ion  when ope ra t ing  on a weekly instea", of a d a i l y  c y c l e ,  is a l s o  
cons ickred .  The c a p i t a l  c o s t s  a t  which Lhese dev ices  become ecr,nomically a t t r a c t i v e  a r e  
c a l c u l a t e d  s i n g  5 s  aargir?al  . laices cbtr ined S r ~ m  t h e  l i n e z r  proqranming 3rcblea  
s o l u t i o n .  "he jreak-ove?? c a p i t a l  =osts (which i nc lnce  c a F i t 3 l i z e d  operac ion  a n l  :.ai?.- 
tenance e.upendi=zres) dre cOKDuted a s  a f -uczion of t h e  zonversicn e f f i c i e n c i e s  an= 
expec ted  l i f e t i z e  f o r  ;-arious r e s i d u a l  m d  t i s t i l l a t e  5iel  o i l  prices.  

rn -he allowed c a g i t a l  c = s t  f o r  t h e  in t r cduc t ion  of f u e l  c e l l s  and a l e c t r i c  s t s r a g e  

(COAL LLSiIFICXTICN, ?CVER 3E4WN3) 

2 1  



34009 

tiie n u c l e a r  ? l a n t  development. 'uel c e l l  b a t t e r i e s  a r e  expected t o  be used as 
autononocs power u n i t s  (-,over c a p a c i t y  g r e a t e r  t h a n  400 ' C U K G )  and i n  automotive 
electzic t r a c t i o n .  

( DERGf CCXIVERS I O N )  

a 7 8  34005 FUEL CELL XECEIiI>3ILITV ASSPSS:.IENT. QUARTERLY PB0G;ZESS REPORT, 
J L Z Y  8 - OCTOaER 3 ,  1367 

3runo, R.?. , (Allis-Chaliners Xfg. Co., Xilwaukee, WI) , V 29, 2 Kw u n i t s ,  Nov 
25, 1967, EDB-77:146023, N68-1la27 
Avail:NTIS $3.00 

Y 3  abstxact a v a i l a b i e  

( r Z O W   TO^, SERVICE LIFE) 

378 34006 TOWARD IMPROVED PRIXARY ELECTSWHEXICAL POWEX SYSTZMS 

Ccnn, z.X. , (NASA, Washington, DC) , 1967, eDB-77:146017, x6a-27684 
Avai1:NTIS $3.30 

Xo a b s t r z c t  a v a i l a b l e  

(XLCOHCL FUEL CELLS, STORAGZ L I F , )  

H7a 34007 YEW A"IATSRIX,S FOR ?LUOROSULFOWIC A C I D  ZLZCT3CLYTS XJEL CELLS. F i n a l  

Georqe, X., Januszkiewicz,  S., (Ene rgy  Research Cor?., Danbury, C T ) ,  4 9  ?., 
X78-12531 
Avai1:NTIS 

Xydrogen-air f u e l  ce l l s  were eva lua ted  *dit!? both TP%A monohydrate and d i l u t e  
TFLWA. P r e s s u r i z e d  nonohydrate c d i s  were ran a t  2ower levels comparable to phosPhoric 
acid f u e l  cells  unler s i m i l a r  cond i t ions .  Fuel  ce l l s  with from 2 5  t o  60% TFXSA werz 
e v a l u a t e d  at 25 and 70°C. X c e l l  w i t h  5 0 %  TF?.ISA was run for o v e r  2 , 0 0 0  hours  at room 
temperature  wi thout  a c i d  r ep len i s imen t .  ?ower d e n s i t i e s  in BXCO,SS of 130 IS /SQ CX 
could  be achieved a t  ambient t e n p e t a t u r e s  and g r s s s u r e s  w i t h  low loading  c a t a l y s t s .  
The e v a l u a t i o n  of  supported ? l a t i n u n  and tungsten carbicle c a t a l y s t  w i t ? ?  d i l u t e  TF.WAI 
was i n i t i a t e d .  S i l i c o n  ca rb ide  w a s  i n v e s t i g a t e d  as a n a t r i x  material w i t n  TFMSX. 

(ELEXTROCATALYST'S, SILICON CXaSIDES) 

Technical  Report ,  C C  7 ,  1974 - APR 7 ,  1977 

978 34008 SOLID-EXCTROLYTZ BATTERY, PARTITIC'3LARLP FOR TIIE STORAGE OF LLZCTRXAL 
ENERGY 

aohr, F.J . ,  U.S. Pa ten t  4,038,462, July 2 6 ,  1977, P a t e n t  also relevant t o  f u e l  ce l l s ,  

has a t  l ea s t  cne  mode  space an?? one cachode space fzmxinc e l e c t r o d e  s?aces, which a r e  
connected w i t h  one another  by i o n i c  con6uction through a s o l i d  a l e c t r o l y t e  and have 
c o l l e c t i n g  and e q u a l i z i n g  spaces  f o r  the r e a c t a n t s  and r e a c t i o n  prcc?ucts. "he solie- 
e l e c t r o l y t e  h a t t e r y  i n c l z c e s  a nL:iJer o f  Faral le l -ccnnected,  ho le- l ike  e l e c t r o d e  i?aces 
i n c l u d i n q  anode a n a  czthoce sDac=s, wkich aie  bounded by t h e  s o l i 8  e l e c t r o l y t e  anc: 
d i s t r i b c t e d  a l t e r n a t e l y  kqd c l o s e  t o g e t h e r ,  so t h a t  each of  t h e  e l e c t r o d e  spaces  
g r s s e n t s  r e a c t i o n  s u r f a c e s  s i n u l t a n e o u s l y  t3 a t  l e a s t  CJO neighboring e l e c t z o d e  spaces  
of t h e  o p p o s i t e  F o l a r i t y .  

(DESIGX , SEEiICLES, FEZ, CZLLS) 

EC8-77:139506 
A s o l i d - e l e c t r o l y t e  batte-ry , part- icular ly  f3r t h e  s t o r a a e  of e l e c t r i c a l  enezqy , 
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t r a d i t i o n a l  energy resource  c o n s u p t i o n  i n  each ?recess, s i c n i f i c s n t  p o t e n t i a l  
sav ings  were fosna i n  a l l  cases .  I n  f i - ie  of t h e  processes  s t u d i e d ,  sav ings  exco,eded 
20%. Overa l l ,  foz t h e  tweive 3rocessss i n v e s t i g a t e d ,  s x t e n s i v e  use of o n - s i t e  file1 
ce l l  syscems coul9  r e s u l t  i n  resource  savings of 1 9 0 , 0 0 0  b a r r e l s  of  o i l  ( e q u i v a l e n t )  
Fez day. 

(COMSERVATION, SLECTXC POWZR -3L;LUT.S) 

9 7 8  3 4 0 1 0  ZLZCTR0EOCIEIIICA.L ZSGi>IEESISG 

(Pennsylvania Univ., ? h i l a d e l p h i a l  ?A, I n s t .  for Direct E n e r q  Conversion) , Anodic 
Oxidation of  aydrogen i n  H,S04 on P!-atinun E lec t rodes ,  5ec i'96a ,  sa-77 : 146044  , 
N 6 9 - 3 4 8 1 3  - 
Avai l  :NTIS 

No 2 b s t r a c t  a v a i l a b l e  

(AKALYTICAL SCLLTION, ELECT-RIC CUXWNTS) 

Hi8 3 4 1 0 1  SEW XATERIXtS FCR FLUOROSLZFONIC ACID ESEC'T3OLYTE FUF,L CELLS. iXTERI>l 
RETORT :JU>lBEB 3 ,  DEC 1 9 7 5  - OCT 1 9 7 6  

xbens,  S . G . ,  Saker ,  3.S., Gaorqe, Y., :anuszkiewitz, S . ,  (Energy Research C o g . ,  
a e t h e l ,  CT) , FeS 1 9 7 7 ,  AD-A-036988, EDB-77:132038 
Avai l  :XTIS 

s u l f o n i c  a c i d )  monohydrate snd e i l u t e  T?YSA. Tole-rancs a g a i n s t  f looding  w a s  i nc reased  
by u s e  of <Tick supaor ted  catalyst eiectzodes wit:? t h e  nonohydrate. Fuel =el l s  w i s h  
63 percen t  TF:-fSX iiere ope ra t ed  a t  rocm temperatixe f o r  ove r  1,000 hours wi th  no 
signi5icar. t  deczy . The s v a l u a t i o n  of supported platinum and t u g s t e n  ca rb ide  m o d e  
c a t a l y s t s  with d i l u t e  TP-CISA w a s  i n i t i a t e d .  S i l i c o n  ca rb ide  was i n v e s t i g a t e d  a s  a 
na t r ix  m a t e r i a l  wi th  TFXSSX. 

Sydrogen-air  f u e l  c e l l s  were eva lua ted  wi th  b o t h  ,TPYSA ( t r i f l no romethane  

(CATALYSTS, PEXEOIUAANCE TESTIXG) 

H78 3 4 1 0 2  HEAT AND .mSS T-ANSFER AXALYSIS OF BACON-TYPE H'ID3OGEN-OXYGEN FUEL CELLS: 
TEE V0LCZ.E AVERAGE VELOCITY 

Sayaz i tog lu ,  Y. , (Univ. of Xouston, Houston, ? X I ,  Smith, G.E. ,  Znt. J. Hydrogen Energy, 
v 2:139-153, 8 2 ,  1 9 7 7 ,  EDB-77::37383 

A noeel i s  developed t o  s t c d y  %!e t r a n s i e n t  e l e c t r o l y t e  water evapora t ion  and .. 
h e a t  r e j e c t i o n  i n  an o p e r a t i z g  f u e l  c e l l .  The rno le l  a p p l i e s  t o  ?-el c e l l s  which ciz- 
c u l a t e  r e a e t s n t  gas i n  excess  of  t h a t  consuned i n  t h e  e lec tzochemica l  zeac t i cn  t o  
reT.ove t k e  a roduct  water  2s weli as hea t .  The nodel  ;;lass t r a n s f e r  equa t i cns  a r e  
expressed  i n  te,?ns of -7olc.r.e average.veloci t i , .  I t  has been shown t h a t  t h e  na themat ica l  
r e p r e s e n t a t i o n  of  the  voiume averace ve loc i ty  model i s  a t t r a c t i v e  for c o r p u t a t i c n a l  
puraoses  , s i n r e  t h e  ;rolun.etzic disappearance of  e l e c t r o i y t e  volcme for a f ixed  con tzo l  
vo1urr.e i n  space srould y:elc! i chance i n  concent ra t ion  as would a c t u a l l y  occur due t o  
d i l u t i o n .  Because of t h e  n o n - l i n e a r i t i e s  a s soc ia t ed  w i t ? ?  t h e  develo?ed mccel 
e q u a t i c c s ,  ::le f i n i t e - 5 i 5 5 s r e c c e  techciq-xe is used t o  obtsic so l - t ions .  T h e  i i n D i F c i t  
f i n i t e - b i f f s r e c c e  ickeze  was se l eczed  io as  t o  avoid t h e  s t a b i l i t y  c r i t e r i a  a s s o c i a t e d  
wi th  t h e  e x p l i c i t  f o m ,  which p l aces  an wCesi r* le  r e s t r i c t i o n  on t h e  s i z e  of t h e  t i re  
increme-', ::?at =a.n =e used. Afte r  i t s  a c c x a c y  had been e s t a s l i s h e d ,  t h e  method was 
used stcdy an c p e r a t i n g  baccn-type hydrogen-oxygen f n e l  c e l l .  

( ZL ZCTROLY S I S ,  41ATFiELXAT ICAL YODELS ) 

H78 3 4 1 0 3  LOW E.WEXiTU% HYDROGEX CELLS OF TSE C . G . S .  : EYISTIXG BATTERIES .XVD 
FCTURE PROSPSCTS 

DuSois, ?. , 52cn, C . ,  Ccmpagnie Ge2erale 3 ' E l s c t r i c i t e  - CSE, 7 5 ,  P a r i s ,  France,  
1967, Z = B - 7 7 : 1 4 6 0 3 4 ,  N68-29729, In  ? rend?  and ZEglish 
A-vail :>:TIS 

!io b s t r a c t  a v a i l a b l e  
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378 35105 DUAL LWX~RAXE, BOLLOW FIaER FUEL CELL 

Ingham, J . D . ,  Lawson, D . D . ,  (NASA, ?asadena, C X ) ,  Fen 3, 1977, EZS-77:146020, 
X77-19581 ,  
Avail  :NTIS 

open eneed, ion-exshanqa hollow f i b e r s ,  each 3aving  a l a y e r  of n e t a l  c a t a l y s t  depos i t ed  
on t h e  i n n e r  s u r f a c e  thereof  a d  l a r q e  su r face  a r e a  c u r r e n t  c o l l e c t o r s  such as b r s i a e d  
rratal  mesh i n  COncacc wi th  t h e  metal cata1:rst l a y e r .  
e l e c t r o e e s  a r e  i m e r s e d  i n  e l e c t r o l y t e  a n d  e l e c t r i c a l l y  connected. 
oxgyen f l o w  through t h e  bore of t h e  f i j e r s  o x i d a t i o n  and r educ t ion  r e a c t i o n s  develop 
213 e l e c t z i c a l  gOtencLal. Because t h e  :lollow fiber conf igu ra t ion  Brov i l e s  l a r g e  
e i s c t r o d e  a r e a  pe r  & T i t  v o l m e  and incrinats c o n t a c t  betwean f u e l  and o x i d i z e r  a t  t h e  
i n t e r f a c e ,  ma because of  t h e  low i n t s r n a l  r e s i s t a n c e  of t h e  e l e c t r o l y t e ,  high 9ower 
d e n s i t i e s  can ne obta ined .  

A gaseous f u e l  c e l l  is  desc r ibed  which inc ludes  a p a i r  of e i e c t r o d e s  f o m e d  by 

A f u e l  c e l l  r a s u l t s  when t h e  
As hydzogen ana 

(DESIGX, ELZCTRODES) 

878 34106 SE-XXNG Or" SILVER OXIDE-ZINC STORAGZ CSLLS. QUXQTEXLY REPORT, 
DECE.XEER 23,  1967 - YARCS 23, 1968 

(Douglas A i r c t a f t  Co., Inc.  I Nerporz Seach ,  c.., Astzopower Lab.), .%niaturs Xybrid 
ice1 C e l l s  for Pressur= Contzol,  Y l r  23, 1963, ZCB-77:145845, X68-27645 
Xvai1:NTIS 53.30 

NO abstzact a v a i l a b l e  

(?ERc'CW!CS TESTING, GASES, SATTEXES) 

9 7 3  34201 DEVELOPYXXT OF CXTiCDIC SLECTI?OCZ.T.UYSTS FOR USE IN LOW TEYFERATURE 
S,O, FUEL CSLLS W I T H  XU ALKALIZE ELECTRCLYTS. QUARTSRLP =PORT, 

Waltham, 41A) 

3%6ARY 1 - Y M C d  31., 1968 

Giner,  J;, Tarzy, J. ,  Swette ,  L . ,  Cattabrcga, 4., (Tyco Labs., Inc., 
.xar 31, 1968, ~~~-77:116033, ~6a-25891 

No akstract a v a i l a b l e  

(CATALYSTS, N I C E L  CARBIDES) 

H78 34202 TESTS .LUD ZVALUXTICN O F  FUEL CELL CATALYSTS. F ina l  Regor,, 
YAY 3, 1967 - MAP 3, 1968 

Flannery ,  R.J., Waters, R.F., (Anerican O i l  Co., Whiting Ins. Research 2nd DeveloFment 
Dept., Whiting, I N ) ,  xay 3 ,  1968, EBB-77:146031, N6a-22236 

N o  a b s t r a c t  a v a i l a b l e  

(CXROLXIGX COMOUNDS, COXROSION XESISTLUCS) 

873 34203 'EXSI31LITY STUDY O F  i?IGii TS.XPERATUE XYDROGZN-OXYCZN FUEL CSLLS. 
F i n a l  Technica l  Xeport 

Okrent ,  E.x. ,  Lieberman, x., ZeziLi, C . E . ,  (ESSO 3esearch  and Engineering Co., Liaden, 
X I ,  Zec 1 9 6 7 ,  ECB-77:146024, X65-22889 
Avai l  ::?TIS $ 3 . 0  0 

Xo a b s t r a c t  a v a i l a b l e  

(ZFFICIZXCY) 

( 3 c i e a u  3f Yines, ?~ttsbmc.i ,  ?A,  Pittsbuzqh C s a l  3esearch  C e n t e r ) ,  Y a r  31, L963, 
E33-77:132041, Y6a-22706 
XIxai1:NTIS 53.00 

So & s t r a c t  a v a i l a b l s  

( 2ATXLIS I S  , CATSCDES 



A l l c y s ,  hr.e 30 ,  1 9 6 7 ,  333-77:146027, !168-10251 
Z.vail:!rXS $3.00 

!Jo z b s t r a c t  a v a i l a b l e  

E78 24502 ?ROPEAXTIES OF TIXGSTEX CAEBIDE I?J ELECTE(0DES FOR FUEL CZLLLS XITH ACID 
CLZCTEOLY TSS 

BinCer,  E., Kohling, A . ,  %uhn, X . ,  Lindner ,  ?I., Sands te l e ,  G . ,  ( S a t t e l l e  P a c i f i c  
EJorChiest Labs., Bichland, iJA) , Energy Conversion, V 10:25-28, 1,070, 377-76554, 
In Cc'=?rn,  Zzql i sh  t r a n s l a t i o n  

XO a b s t r a c t  a v a i l z b l e  

R78 34603 SIMPLL'X OPTIAWZATION OF CAR30N ELZCTE(0DES FOR THE 9YD3OGZN OXYGEN ?IE.XSRAk'Z 
FUEL CELL 

Cqr.lr,swa, J. , wodzki, R., (Torun, Uniwersytet ,  Torun, ?oi&?d) , J o u r n a l  of Power SOL-ces, 
V ;:?23-331, S e p t  1977, k77-50200 

So abstract a v a i l a b l e  

375 34604 ZIE XYDROGEX ELECTRODE I N  XOLTEN CARBONATE 

Voqel, W.X. ,  Iacovangelo,  C.D. ,  (United Technologies Advanced Fuel  Csll Research 
L a j o r a t o r y  , YiC?ietown, C Y )  , Slectrochexlical  S o c i e t y ,  Zoornal , 'I 12-1 : 1305-1309 , 
S e p t  1977, X77-46443 

OFen-cirzuiz p o t e n t i a l s  a r e  repo,-tsd f o r  t h e  hydrogen (Xu) e l e c t r o d e  i n  molten 
carbonate  a t  65OoC. The d a t a ,  w i t . .  few excep t i cns ,  aqrae wi th  thernocycam=c va lues  
calculated. assuming simultaneous equiLi5ritx.n of t h e  s h i f t  and t h e  methane r e a c t i o n s .  
The e x c e p t i o n s  aze t h o s e  i n s t a n c e s  where nethane has t o  be oxid ized  almost completely 
t3  r e a c h  equilibrium, and t h o s e  where carbon can f o m  dur ing  p r e h e a t i n g  of t h e  qas.  

& (XACTIOX KINETICS 1 WCXLI METAL CO-MPOLVDS 1 

878 35001 UTILIZATION Oi' OFF-PEAK ?OWER TO PRODUCE I?lDUSTRIAL HYDROGEN. F i n a l  Se?ort  

3 ieden .an ,  N., Darrow, X., Jr., Konopka, X., ( I n s t i t u t e  of Gas Technology, Chicaqo, IL), 

hyckzger: was ts provide an a n a l y t i c a l  methodology fo r  ie te rmining  t5e economic azd 
t c rc tn i ca i  f e a s i b i l i t y  of x i n g  off-?e& power t o  genera te  hydr9cen t h a t  can then 3e 
sol5 t o  i n d u s t r y  as a f u e l  o r  c o m c d i t y .  Such a scheme n i g h t  r e p r e s e n t  an a t t r ac= i t r e  use 
of off-peak power an5 could provrde t h e  f i r s t  s t e p  toward b u i l d i n g  a kidrogen-energy 
s y s t e a .  T h i s  re?o--t cornczises ti?zee x a j o r  sections: (1) Xar!?-.et, which ciisccsses t k e  
c z r r e n t  and 2 r o j e c t e d  u s e s  o f  hy&roqen along wi th  t t e  l i k e l y  m a r k e t  p r ice  s i t u a t i c n s .  
T h i s  s e c t i o n  a l s o  p r e s e n t s  b r i e f l y  t h e  market o p p o r t u n i t i e s  f o r  oxyqen. ( 2 )  Economcs of 
J:icirc,cen I r o d u c t i c n ,  Stozage,  and Transpor t a t ion ,  which p:ovides t h e  j z s e l i n e  d a t a  r e -  
q u i r e d  f o r  u t i l i t i e s  t o  c a l c u l a t e  a c o s t  of e l e c t r o l y t i c  hydrogen for a s?eciEic s i t u a t i o n  
and. t o  compare t h a t  with t h e  c o s t  of  a l t e r n a t i v e  hyL-ogen product ion.  Th i s  s e c t i o n  
l i k e w i s e  b r i e f l y  addresses  oxygen s t o r a g e  aad t ranspop-a t ion  c o s t s .  ( 3 )  Yethocology, 
whit:? d e s c r i b e s ,  ,ria s e v e r a l  s c e c i f i c  exanples , :he ?.st>odolcgy fcr c a l c x l a t i r x j  a .iLy5rogen 
p rzcuc t io r ,  =est m.c nacching :%zc with  3 l i k e l y  xa rke t  p r i c e .  3 1 s  s e c t i c n  recoqcizes  

i n d i v i d u a i  ,~ t i l ipi  xi=?. t he  a b i l i t y  to 2er:orn 1;s own ana lyses .  

1 9 3  ?., xug 1975 
The p u q o s e  of t h i s  s tudy  of  t h e  use of off-peak e l ec t r i c i ty  t o  ?reduce Fsldustrial  

& -  -:.e .aiq-er?ess of  ind iv id -a l  u t i l i t : /  s i t u a t i c n s  ana the  n e c e s s i t y  cf  provid ing  t h e  
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I V ,  TRNSMISSION, DISTRIBUTION, AND STORAGE 

B a u g a e r t z e r ,  3.  I G e ~ a n ,  CRG, P a t s n t  2,455,507,X, Hay 2 6 ,  1976, EDB-77:131622, In  C+rman 

t h e  p a r t s  w i t h i n  t!!e p r e s t r e s s e d  c o n c r s t s  a r e s s u r e  v e s s e l  o f  +be gas c o o l a n t - c i r c u i t  
( p r i m - y  c i x d i t )  of a process  hea t  p l a n t  f o r  producing hydrogen which is h e a t s d  by t h e  
gas of a h igh- teFzpra ture  r?uclear r eac toz .  A 1 1  t h e  components a r e  r e m v a b l e  s e p a r a t e l y  
and a r e  w e l l  a c c e s s i b l e .  The hea t  is d i r e c t l y  conducted t o  t h e  react ior .  c n a a e r s  
witkkout an i n t e r r e d i a t e  c i r c u i t .  The gas  coo lan t  c i r c u i t  is div i%ed i n t o -  s e v e r a l  
i d e n t i c a l  loops i n s t a l i e d  i n  pods arranged symmetr ica l ly  around t h e  high-temperature 
r e a c t o r  wi5kin the wall of t h e  ves se l .  On backfeeding ,  t h e  coo l  gas i s  conducted i n  a 
by-pass arocnd t h e  high-tem?erature compcnents. AII example e x p l a i n s  i n  d e t a i l  t h e  
proposed ar rkqgenent .  

The inven t ion  is concerned with t h e  arrangement of  che c o q o n e n t s  of gas d u c t s  of 

( PRODUCT1 OX) 

Hi8 40002 :~YDROGZN T~ZANSMISSION - THE SIG?U'IFIC;C~~UCE: OF EFFICIENCY - IN CoaAxsoti 

Falcone, C.A. ,  (-2rr.erican Electr ic  ?ower Service C o q .  , New York, >N) , I n  Enemy 
Develo?menc I1 , I n s t i t u t e  Of E l e c t r i c a l  and E l  e c t z o n i c s  Engineers ,  Inc. , New York , 
3. 79-82, 1976, A78-10729 01-44 ,  x78-13736 

KITH C3hjVEXTiONXL E L E C R I C  PC!vXX SYSTEX 

I n  a conpar i son  of t h e  e f f i c i e n c y  of a ccnver.cicna1 e lec t r ic  power system wi th  
a hydrosen -e l ec t r i c  system, it i s  shown t ha t  e n e r q  convers ion  l o s s e s  i n  t h e  hydrogen 
system would r e s u l t  i n  much h ighe r  t o t a l  energy consunption and would r e q u i r e  g r a a t e r  
power 2 l a n t  c a p a c i t y  f o r  t h e  same l e v e l  of d e l i v e r e d  energy. it is suggested t h a t  
enerqy Crom a hydrogen-e lec t r ic  system wou1d no t  on ly  be nore  c o s t i y ,  b u t  wouid r e s u l t  
i n  a cons ide rab ly  g r e a t e r  envizonnenta l  inpact .  

(COST EFFECTIVZNESS , CONVERSi3N) 

a78 40003 ASSESSMENT OF HYDROGEN AS A MEANS TO STORE SOLAR ENERGY 

Ramakcnar ,  R. , (Oklahoma S t a t e  Univ., S t i l l w a t e r ,  OK) , Shar ing  t h e  SUI: S o l a r  
T e c h n o l o g  i n  t h e  S e v e n t i e s ,  V 8 ,  Boer, K.W.,  ed. , Anerican Sec t ion  of t h e  I n t e r n a t i o n a l  
S o l a r  Enerqy S o c i e t y ,  Cape Canaveral ,  FL, 1976, E06-77:131084 

A b r i e f  review and assessment o f  'he u s e  of h y a o g e n  a s  a means t o  s t o r e  so l a r .  
energy is presented .  E l e c t r o l y t i c  and non-e l ec t ro ly r i c  metnods ?reposed f o r  hydzogen 
p roduc t ion  f r c m  s o l a r  energy, by6rogen s torage methods and u t i l i z a t i o n  techniques  a r e  
surveyed. O v e r a l l  system concepts w i t h  s eve ra l  m a n i f s s t a t i o n s  of s o l a r  enerqy as 
i n p u t s  are d i scussed  a l cnq  wi th  t h e i r  e f ' i c ienc ies  and economic a spec t s .  

!SIOS'C<TSESIS, EC3X0MICSt REVIZtiS) 

'.':a 10004 SYDROGEN STOPAGE ABD PSODUCTION IN LTILZ?f SYSTZFS. AWUAL P R O G X S S  2EETORT 

Sa lzano ,  ?.J., ed . ,  (Eirookhaven Xat iona l  L a b . ,  Upton, XY) , 105 p., N77-74344 
Avai l  : NTIS 

Xo a b s t r z c t  a v a i l a b l e  

(BATTEPJES, ?EYIS3A?T?.E ZFCECTS) 

 andr rock, G.z., ( In t e -ma t iona l  S i cke l  co., I n c . ,  ?au l  3. :.!erica 2esearch Laboracor--/, 
S u f f e r n ,  :x) , 13 I n t s r s c c i e t y  fner7: Conversicn 3gl2ee:ing Conferecce, l ' t h ,  Xashrncton, 
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3 7 8  40005 >Jl OFF-PEAK EXERCY STORAGE CGNCSPT FOR ZLECTXC UTiiITIC,S. I - ELZCTEIC 
UTILZTY XEQUZ3EXEXTS 

SulzSezger ,  V.T., E1-3adriT, Y . Z . ,  ( P u b l i c  Sezvice 3lectric 2nd Gas Co. , Yewark, ??J) , 
C l i f f o r i ,  J.Z., Brconan, Z . X . ,  ( 3 a t t e l l e  C 0 l u . z ~ ~ ~  L a j o r s t o r i e s ,  Columbus, O H ? ,  
Agplied Znerpy, V 3:167-168, Ju ly  1977, 3esearch su?ported 5 y  t h e  3 a t t e l l e  C31crr&us 
Labora tor ies  , A77-49348 
l oad - l eve l ing  s y s t e n  for an e lec t r ic  u t i l i t y  ~ 

oxygen by e l e c t r o l y s i s  O f  water  dur ing  per ioas  when off-peak e l e c t r i c a l  power was 
a v a i l a b l e .  During aeak Cemaza pe r iods ,  t h e  water  b a t t e r y ,  ope ra t ing  i n  the  r eve r se  
mode, f m c t i o n e d  as a fi2el ce l l  by producing e l e c t r i c a l  gcwer chrouqh the reconbina t ion  
of t!!e oxyqen and hydrcgen he ld  i n  its s torage  v e s s e l s .  Fac to r s  c m s i d e r e d  i n  t h e  
a n a l y s i s  i nc lude  p resen t  an8 f u t u r e  energy requirsments ,  c u r r t n t  off-peak energy 
a v a i l a b i l i t y ,  t y p i c a l  s i z i n g  ana ;;lacement of e n e r y  s t c r a g e  units, and t h e  approximate 
break-even economics and a o t e n t i a l  advantages t o  =be u t i l i t y  of a wzter  b a t t e r y  
energy s t o r a g e  system. In the c o s t  e f f e c t i v e n e s s  a n a l y s i s ,  t h e  water  b a t t e r y  w a s  
compared wiLb gas t u r b i n e s  and f u e l  cel ls .  

A water b a t t e r 1  was eva lua ted  i n  rn a n a l y t i c a l  and concept-a1 design s tudy  as a 
The water  batt=r:? 3rcduced hydrogen and 

(COST EFFZCTNENESS 1 ECONOIXIC IcN;LLYSIS) 

E78 40007 . ERDA'S CXE4IC.U -TEXGY STOmGE I40GXA.M 

Swisher,  J.Z., (BRCA, Div. of Energy Storage S y s t a a s ,  washington, 9C)  , Rel l ey ,  J.X., 
( C a l i f o r n i a  Z n s t i t u t e  of Techno lqy ,  ;et 7ropuls ion Laboratory,  Pasadena , CA) , In 
I n t e r s o c i e t y  Enerqy Conversion Engineerixg Conference, i ? t h ,  Washingtcn, 3C, August 2 8  - 
Sep t  2, 1377, Proceed ix j s ,  Anerican Nuclear Soc ie ty ,  I n c . ,  La Grange ?a rk ,  I L ,  V 1:Si3- 
539, 1977, (X77-4E701 23-44), 477-48763 

The chen ica l  energy s to raqe  arogram i s  described wit!! emphasis on hydrogen s to raqe .  
S torage  t echn iqces  considered inc lude  p r e s s u i z e d  hydioqen gas s t o r a q e ,  cryogeni= l i q u i d  
hyarogen s t o r a g e ,  s t c r a q e  i n  hydride ccm?ounds, and a romat i c -a l i cyc l i=  hydrogen s to rage .  
Scne uses  c f  snercjy s to rage  Ere suggested.  + p l i c a t i o n s  of hydrogen ene rTy  s y s t e m  in -  
c lude  s t o r a g e  of kydrcger, f o r  u t i l i t i e s  load l e v e l i n g ,  i n d u s t r i a l  marketing of hydroqen 
Scth as a chenical and a s  a fael, na tu=al  gas suFplementat ion,  veh icu la r  a p p l i c a t i o n s ,  
and d i r e c t  s u j s t i t u t i o n  f o r  n a t u r a l  gas. 

(CXYOGENIC FLGID,  SYDRIDES, PRSSSURE VESSELS) 
7 

L 

R p p e l l ,  Z . R . ,  (ERDA, 3 i t t s b u r g h  Energy Z e s .  Cent, PA) , Xonogr. or. A l t e r a a t s  Fuel  
Resour. Based on Pap. Presented ac  t h e  Symp. on A l t e r n a t e  ? u e l  Resow. ,  Santa  Xaria ,  * 
CX, ?la= 25-27, i 9 7 6 ,  ?ubl  by !Jest Period Company, Morzh Xollywood, CX, AI.=, 77 20:74-79, 
1076 

COSteam is a process  for t h e  conversicn of  l i g n i t e  and some bituminous c o a l s  t o  
a lcw-sul fxr ,  low-ash,  i n d u s t r i a l  f u e l  o i l  using s y n t h e s i s  gas (carbon mor?oxlde ?ius 
hyL-oqen) end water  i n  place of hydyogen. T h e  x i n e r a l  csmponents n a t - r z l l y  3reser.t 
i n  t h e  c o a i s  sised i n  c h i s  a r cces s  provice enough c a t a l y t i c  ac t iv i=y , :o  t h a t  c:?e ?resence 
of added c a t a l y s t s  i s  J o t  necessary.  Csnversions ?f coal to f z e l  01, ?1us water  and 
gas averace  nea t  90 percent  a t  tempera ta res  o f  1 2 5 =  t o  4503C and czn ;ress*i=e 3 , 0 0 0  t o  
4,000 ? S I G .  12 t h e  case  a5 l i q n i t e ,  tile convers-ons with syn thes i s  gas aro a c t u a l l y  
h ighe r  than  those obta ined  -dit!! hydrogen a t  che sane cond i t ions  i n  t h e  absence of 
added c a t a l y s t s .  Is t he  case  of b i t w i n o u s  coals ,  t h e  use of synchesis  c;as does z o t  
r e s u l t  i n  h ighe r  y i e l d s .  compared t3  hydrcgen, b u t  results i n  l c w e r  s rocess ing  c o s t s .  

( L I G N I E ,  HCONOYJCS, SLQTXESIS GAS) 

m a  40101 co STZLM - THE XEWEST COAL LIQUEPACTICN PROCESS 

I178 40132 COAL ;IQW?XCTIOY SGPLZORT' STUDIES,  
TASK I: X-d'l' SF ?SACTICN OF BYDROGZIT WITH COAL SLURRIES. 
TASK 2 :  3CAT T ? A V S Z R  COE?PIZIZ\!T 
QiIA-R?E?LY ?d?OR?, CCT - DSC 1376 

- .  r - s c h e r ,  Z . ,  Lo, 3., :lulcshey, T., Pre<rFc!csos, 3., Cannon, T . ,  Zonke, X . ,  (Xrgonce 
4atror .a l  L ~ D ,  15) , 16 3 . ,  Y77-35045 
a v a i l  : :C IS  

Yo a b s t r a c t  a v s i l a b l s  



A Cevelopmnt progran Is being :arried ccc t c  o b t a i n  i n f o m a t i o n  app l i cab le  to 
t h e  s y n t l o i l  ?recess for c o n v e r t x g  m a l  i o  l i q u i d  f u e l  of  low s u i f u r  conte7.t. T h i s  
r e p c r t  ?ressr . ts  in fornac ion  on: (1) a c a i o r i x e t e r  :s measure h e a t  of  r eac t ion  of  
hydrogen wit:? c c a l  slilrrles an& (2) t h e  scnscrxcr ion s t a t u s  and a tesr: ?ragram f o r  t he  
appara tus  for measuring hea t  t r a n s f e r  c o e f f i c i e n t s  of s y n t h o i l  fead  and e f f l u e n t s .  

(!NLYBDENUM S'JLr'IDES , P Z X 5 ' O I C Z  TSSTEJG) 

H78 40104 STUDIZS OF XYDROGZN LIQWFIER EFFICIZNCY &'ID THE RECOVERY OF THE LIQUZFACTIOY 
ENERGY 

Votb, R.O., P a r r i s h ,  W.R., (Na t iona l  Bureau of S tandards ,  Cryogenics Div., Boulder,  CO) , 
63 p . ,  Aug 1977, (Report  YO. \13SIR-77-862), P r o j e c t  No. NBS-2750153 

Liquid hydrcgen is a po tmt -a? ,  syn the t i c  f u e l .  I t  i s  n o n f s s s i l ,  i ts  produczion 
and s t o r a g e  technology is  w e l l  developed, and it is i n h e r e n t l y  nonpol lu t ing .  Hcwever, 
t h e  economics o f  i i q u e f y i n g  hydrogen a r e  c o s t l y  b o t s  i n  the enerT1 requ i r ed  t o  produce 
t h e  l iqu ic?  and i n  t h e  c a p i t a l  c o s t s  3 f  the l i q u e f i e r .  These c o s t s  could be reduce& 
by i n c r e a s i n g  t h e  l i q u e f i e r  e f f i c i e n c y  and/or by recover ing  a po r t ion  of  t h e  l i q u e f a c t i o n  
energy a t  the cse s i t e .  This  gaper  provides t h e  inaxinum hydrogen l i q u e f i e r  e f f i c i e n c y  
based on the  e f f i c i e n c y  or' a v a i l a b l e  comgocents and t h e  f r a c t i o n  of o r i g i n a l  l i q u e f a c t i o n  
energy t h a t  can be recovered a t  &*-e ilse site.  Since t S e  i n e f f i c i e n t  conpressors  and 
a q a n d e r s  a r e  t h e  m j c r  cause of  l i q c e f i e r  i n e f f i c i e n c y ,  20 i x r e a s e  i n  l i q c e f i e r  
e f f i c i e n c y  above %e c u r r e n t  30 co 35 percent  is probable  without  a corresponding in- 
czoase i n  conpressor  and expander e f f i c i a x g  - a d i f f i c x l l t  =ask s inco  bots t h e  compressors 
and e q a n d e r s  have a long ana s t b l e  h i s t x y  of development. Bowever, roughly one- th i rd  
t3 one-ha12 of t h e  a c t u a l  enerqy r equ i r ad  t o  l i q u e f y  hydrogen can 5e recavered a t  t h e  use 
s i t e  and t h i s  r ep resen t s  a c o s t  c r e d i t  for  liquid hyckogen. 

(C3ST ANALYSIS, ZWUUATION , EFFICIESCY 1 

3 7 3  4 0 3 0 1  TYIX FILX ATOYXC BYDE1OGEX DETECTOARS. F ina l  Report 

Grxber, C.L. ,  (South Dakota School of ?.lines 2nd Technology, 3apid C i t y ,  SD, Degaztzent o f  
3iectricai  Eagineer ing)  , hASA-CR-152605, NPS3-23470, 32  p . ,  Y77-33482 
Avai1:NTIS 

Thin film ace bead the-rmistor atomic su r face  reconbina t  ion hydrogen eetsctors were 
i n v e s t i g a t e 8  both exper imenta l ly  and t h e o r e t i c a l l y .  Cevices were cons t ruc t ed  on a t ! i n  
q l a r  f i l m  s u b s t z a t e .  U s i i i g  s u i t a b l e  Wheatstone br idqe  techniques  s e n s i t i v i t i e s  of 80 
microvo l t s / t  x 1 0 1 3  atoms/sec a r e  a t t a i n a b l e  wit!! resgonse t o  t i m e  cons t an t s  on t h e  
o r d e r  of 5 seconds.  & 

(AYEASURING INSTXCWS, T S E R M I  EXERGY) 

5 7 8  40401 INVESTIGATION O F  CRYCGZXIC C'ZCSES WITX WET VA?OR ZXPILUSION .MACBI?JES 

Xrdashev, V . I . ,  Yikul in ,  E . I . ,  Tlachendovski i ,  D.I., Zholsharev, A., (Moscow Higher 
Tech. Sch. >r. E. Saurian, L'SSB), i t v  Vyssh Uchebn Zaved Yashinos t r ,  2.  87-32, X 2 ,  1977, 
In 2uss ian  

Analys is  is given of  c:rcles of cryogenic a i r ,  hydroqen, azd h e l i m  l ique fy ing  
i n s t s l l z c i o n s  wi th  w e t  vapor ex?ansion mch ines  in s t ezd  o f  a t h r o t t l e  at t h e  lcwer 
stzge of cool ing .  T3ey a r e  com?ared with si-xtilar cyc les  t h a t  izcluee a t h r o t t l e ,  
ot!!.es cond i t ions  being equal. She conparison concerns energy consn-pt ion pe r  u n i t  of 
t h e  c r l o g e n i c  producz m.d 5.L.e convent ional  s F e c i f i c  nea t  t r a n s f e r r i z g  su r face  o f  
l i q u e f i e r  heac exchanqers.  

(HEAT E X C i U l s G E S )  

3 7 3  4 0 6 0 1  ALTERNATIVE FOTWS O F  ENEBG'I TIUNSNISSICN FBOX OTZC 2LAhTS 
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and shore-based r ece iv ing  f a c i l i t i e s  f o r  L!e convers ion  of OTEC mechanical eneray  
t o  c;lemicaL energy is  2rovided a s d  compared to  t h e  conversion and t ransmiss ion  of 
e l e c z r l c a l  pcwer. Xesults concer2ing t i e  hydroqen and a m o n i a  a r a l y s i s  xe ra  de t e rn ined  
as p a r t  of  t h e  CTEC 2rourarr. a t  IGT from :day 1375 throuqh Xay 1 9 7 6  unde: c o n t r a c t  So. 
ZISF-Cl008 (Xi?.-75-00023) with t h e  Xat iona l  S c i e x e  Foundati3n 2nd E m A .  i n f o - m t i o n  
concerning carbonaceous f u e l s  snc high--anergy f u e l s  prcduct ion  was developed as p a r t  
of t h e  c u r r e n t  I C ?  OTSC progrzm under con t r ac t  N o .  Z(49-181-2426 w i t h  ERDX. 

(ECONOVLCS, ZFFICIZXCV , z :As Iaa Ic  STUDIS) 

E78 40602  PROEUCTION O F  HIGX-BTU O I L  GAS I N  A CYCLIC-REGENEPATIW, PILOT UXIT WITH 
HYDROGEX AS CA.RXZ.3 GAS 

Reid, J . X . ,  3a i r l  N.G. ,  Linden, H.X., ( I n s t i t u t e  of Gas Technology, Chicago, i L ) ,  
J. i n s t .  Fue l ,  p. 325-334, J u l y  1958, ECB-77:131047 

The r e s u l t s  of a s tudy  of che  produczion of  high-3TU o i l  gas by c y c l i c  thermal 
c rack ing  of  petroleum o i l s  a r e  presenred. Zxperimental d a t a  were obta ined  us ing  a 
f o u r - s h e l l ,  cyc l i c - r egene ra t ive  pilot u n i t  of improved des ign  and wi th  a nominal make 
(p rocess )  o i l  capac i ty  of  50 g a l l o n s  ge r  hour. The inproved des ign  f e a t u r e s  inc lude  
t h e  use of c l e a n  r egene ra to r s  i n s t e a d  of t he  convent iona l  supe rhea te r s ,  e l h i n a t i o n  
of  h o t  va lves  and s u b s t i t u t i o n  of a dua l ,  closed c i r c u l a t i o n  product quench system f o r  
t he  convent iona l  wa te r - sea l td  wash Sox. These f e a t u r e s  reduced t h e  depos i t i on  of  
coke and p i t c h ,  p r o b l e m  of handling by-products and scoke fo-nat ion.  In  a d d i t i c n ,  
t h e  kigS-3TO o i l  cas conta ixed  less iner:s than chat produced i n  convent iona l  sets. 
Complete o p e r a t i n g  d a t a  were obcair.ed a t  make ( g a s i f i c a t i o n )  p re s su res  a? t o  50  P S I G ,  
acd a t  carriez cas hydrogen r a t e s  of  up t o  6 5  SCF ?er Gallon of aake o i l .  2 e s u l t s  iz- 
d i c a t e  t % a t  t h e  use of process  hydrogen ?emits t h e  product ion ,  from a l l  types of  c i l ,  
c f  gases  o f  1 , 0 0 0  3TU per  s t anda rd  cubic  foot,  and of 0 . 6  t o  0 . 7  s p e c i f i c  g r a v i t y  with 
conbustion c h a r a c t e r i s t i c s  approaching those of  n a t m a l  gas.  A t  make p res su res  E? t o  
10  PSZG,  set c a p a c i t i e s  xe re  inc reased  by 20 ? e r c e n t  f o r  low-grade r e s i i u a l  o i l s ,  and 
by nore t han  40 percent  f o r  premiun o i l s .  A t  30 t o  50 P S I G ,  naxirr.um aake p r e s s u r e ,  set  
c a p a c i t i e s  were no t  s i g n i f i c z n t l y  inc reased  by t h e  u s e  of hydroSen/wi<i r e s i d u a l  cils, 
s u b s t m t i a l  r e d u c t i o c s  i n  cozvers ion  t o  gas  and excess ive  toke  laydown were obser-rei .  
However, a f t s r  l i g h t  o i l  remoml ,  t k e  make gases could  be completely s u b s c i t u t e d  for 
na t t t r a l  gas  on c r i t i c a l  apgl iance  burners  over most of t h e  usua l  ranpe of ad jus t zencs .  

(GASIFICATION, PRCDUCTIOX , SNG PRCCESSES) 

H78 43001 H Y D R O E N  STORAGE PREPA.UTION OF TXE SVDRI3E PIIASE T i  Fe Y 3 2 x ' l - x  4' 
W U ? L  SGVA!A2Y ?.EEPO,ST, JLXE 1, 1975 - ,YAY 31, 1976 

Adcins, C . X . ,  IZI, ( V i r g i n i a  Univ., C h a r l o t t e s v i l l e ,  VA), 135 p., Mar 1977 

i n  t h e  v i c i n i t y  of t h e  s to ich iometry .  Ti,Fe, which indexes a s  cub ic  with an 11.30 
+- 0 . 9 1  Angstrom c e l l  edge. 
a d d i t i o n  c f  a t h i r d  e lement ,  and t S a t  phase w i l l  r e a c t  w i t h  hydroqen. The Zngel-3rower 
c o r r e l a t i o n  s u c c e s s i u l l y  p red ic t ed  t h e  conpositon, Ti2X-II-J, which fomed  in t h e  E9 
s t rxc tu re .  The a p p l i c a t i o n  of t h e  Zngel-3rewer c o r r e l a t i o n  t o  t h e  ? e T i  s o d e l  has 
suqqes ted  t k a t  t h e  r e a c t i o n  of  hydzogen w i t h  %Ti i o  govercea by t h e  e f f e c t s  o f  ::̂ ,e 
i n t e r a c t i o n  of kydrogen wit!! t h e  e l e c t r o n i c  s t r u c t z r e  of  Lhe a l l o y .  

?he fo l lowing  conclus ions  w e r 9  reeched. A phase forms from f i n e  ;rained a l l o y s  

X phase can 6e forrned close t o  t h e  T i 2 ? e  s to i ch iomet ry  by 

3 

(SDBALT xGoys, TITILVIL'M XUOPS , XGE~E STUDIES) 
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12-27, 1975, m e r i c a n  Znst Chen Engrs, \:cw ' lork,  E l l ,  ?. 954-960, 16 refs ,  1076 

a b l e  c o n s r r t i n t  on t k e  desiqn OF 9 hyeroaer? s to=ice  &vice .  ::eta1 h y e i l e s  consolidated 
i n  a h ig? ly  ?cro.;s m e t a l l i c  a a r r i x  a r e  shown t3 have ixproved hea t  t r a n s f e r  f e a t u r e s .  
A p r e l i m i n a q  eva lua t ic r .  of tSe-mal cozdcc t iv i ty  and nea t  t r a n s f e r  c h a r a c t e r i s t i c s  is 
given. The 5e r . e f i c i a l  e f z e c t s  cr' t h e s e  x a t e r i a l s  3 n  t.*,e hea t  trmsfer of  hydroqen 
s to rage  devices  a== e i scussed  far v e h i c l e ,  sacondzry bac te ry  and hydrogen compressor 
a p p l i c a t i o n s .  

The poor heat  t zz i i s for  response of  a ked of  aowdered n e t a l  hy~rids is a cons i ee r -  

(HVDROGZN STO?.AGE 32'JICZ) 

E78 43004 P-SOBLEX OF .XETXLLIC XYDROGZX 

Yakovlea, Z.X . ,  (Xddis Tzans la t ions  I n t e r n a t i o n a l  , Por to lh  Val ley , CAI , ( C a l i f o r n i a  
Univ., Livermore, Lawrence Liverrnore Lab, Live-rIiSre, & I ) ,  p. 66-69, 254, 1976, 
N77-80458, In Xussian, Engl ish t r a n s l a t i o n  
Avai 1 : X I S  

No abstract a v a i l a b l e  

(ELECTRON T-WSITIONS, STATIC PRESSU2E) 
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v, SAFETY 

X 7 S  50001 OVZRVIXW OF SUXFACE IZEU-TED ?RCSLEEIS IS T91 NCCLZXR ENERGY FIELD 

Colmenares, C . X . ,  (Cali‘ornia L’niv., Livernore, Lawrence Livernore Lab, CX) , p. 65, 
Xay 25, 1977, (Coc t r ac t  No. W-7105-ENG-48) 

An extended set  of viewqraphs used i n  a t a l k  on s u r f a c e - r e l a t e d  problems i n  t k e  
nuc lea r  energy f i e l d  i s  a s se rb ied  i n  t h i s  report. Mate r i a l s  problems i n  t h e  a r e a s  of 
f i s s i o n  r e a c t o r s ,  hydroqen s t s r a a e ,  c a t a l y s i s ,  nuc laa r  weapons, b u l l e t s ,  and nnc lea r  
waste d i s p o s a l  and f u e l  r ep rocess ing  dre included. 
s e l 5 c o n t a i a e d ;  t h e r e  is no t e x t .  

The viewgraphs are reasonabiy 

(HYDROGES STORAGE) 

H78 50002  CRYOGENICS SAFETY 

b i d e r ,  R., (Los A l a m o s  S c i e n t i f i c  Lab., NM) , Nat iona l  Conference on Campus Sa fe ty  on t h e  
Univ. of sawaii Cam?us, Bonolulu, H a w a i i ,  1 8  p . ,  Jane  9, 1977, (Cont rac t  xo. W-7405-ENG-36) 

The s a f e t y  hazsrds  a s s o c i a t e d  wit!! han6liag c ryogenic  f l u i d s  a r e  d iscussed  i n  
d e t a i l .  These hazards inc lude  p res su re  buildup when a c q o q e n i c  f l u i d  is heated  and 
b e c o c s  a ?as, p o t e n t i a l  damage t o  body t i s s c e s  due t c  s u r f a c s  c o n t a c t ,  t ox id  r i s k  
frcm b r e a t h i n g  a i r  a l t e r s 5  by cryogenic f l u i d s ,  Eangert of a i r  s o l i d i f i c a t i o n ,  and 
hazards  of conbus t ib l e  cryogens such a s  1iqc:fied oxygen, hydrogen, o r  n a t u r a l  gas o r  
of combustible ncixttrres. Safe o p e r a t i n g  prccedures and emergency p lanning  a r e  descr ibed .  

(EWZARDS, LICUEFiED NATVRAL 

878 52001 1 0 S I T X O N  S T U D I E S  OF FATIGUE, HYDROGEX EXBRITTLZXENT XVD U D I A T I O N  3 M A G Z  
IX XETALS 

Byrne, J . G . ,  Xlexopoulos, O . ,  Alex, ?., Hadnag,  T.D. ,  waki, R . ,  (Utah Univ., Szlt Lake 
C i t y ,  UT) ,  I a t e r n a t i o n a l  Conference on ? o s i t r o n  Ann ih i l a t ion ,  Ee l s ingor ,  Denmark, 
7 p . ,  Aug 23, 1976, (Con t rac t  No. E(11-1)-2128 

P o l y c r y s t a l l i n e  copper w a s  foilowed i n  both  c y c l i c  s o f t e n i n g  and hardening wi th  
p o s i t r o n  l i f e t i m e  and x-ray p a r t i c l e  s i z e  irieasurements. As i n i t i a l l y  hard copger i s  
f a t i g c e  cyc led ,  t?.e mean p o s i t r o n  l i f e t i m e  i e c r e a s e s  whi le  t h e  x-ray p a r t i c l e  s i z e  . 
i x reasas .  S imi l a r  c o r i e l a t i o n  ex is t s  durixg f a t i g u e  hardening of  i n i t i a l l y  s o f t  
copper,  i .e . ,  t h e  cean p o s i t r c n  l i f e t b e  increases  whi le  t h e  x-ray p a r t i c l e  s i z e  le- 
c r e a s e s .  The t r e n d s  i z d i c a c e  B p o s i t r o n  resFonse t o  dec reas ing  d i s l o c a t i o n  d e n s i t y  
d u r i n g  f a t i g u e  s o f t e n i n g  and t h e  ccnverse during f a t i g u e  hardening. 3ydrouen s b i r t t l e -  
nen t  e f f e c t s  i n  A i S I  4 2 4 0  steel and n i c k e l  vere followed wit!!  s ean  p o s i t r c n  l i f i t i r n e .  
I t  appears  t h a t  t h e  e f f e c t s  a r e  caused by mutual i n t e r a c t i o n  sf d i s l o c a t i c n s ,  p r o t s n s ,  
and. p o s i t r c n s .  :n s i n c l e  z r y s t a l  copger i r r a d i a t e d  a t  8O0K with  1.5-MeV e l e c t r o n s ,  
about 8 percen t  cf  t h e  Zelects grcduced apcear EO be 2 ivanc ie s  and t h e  balance sirn3le 
Frezke l  d e f e c t s .  s t a u e  III annsa l ing  .Zata suggest khat bot:? xono and d ivanc ie s  a r e  
reT.oved and t h a t  s s t a b l e  au l t i vacancy  u n i t  e x i s r s  a t  t empera tures  above t h e  s t a c e  
1x1 reg ion .  These e n t i t i e s  cou ld  could serve as n u c l e a t i c n  c e n t z r s  f o r  voids.  

(STEELS , >2iTEXtI:IG, ST?AI:I 3 A M E N I X G )  

378 5 2302 APPLICATION O F  !WCLZXR ILFXCTIONS FOR QVLVTITATIVE HYDROGEN .L!ALYSIS I N  
A VARIETY- O F  DITCSWT .CVLTS.ZXILS OROBLZYS 
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378 52003 STPZSS C!2?,SOSI@N C?ACXI?IG 01 STAINLZSS S T S Z S .  CSOICZ '3F X STEEL AND 
A TEST. CASE C I  X >!AGXESZG>l CiL1'LO,SIDE SGLCTIOX. LIXITS O F  VALIi I IT ' I  

Desestret, X., (Cznt. de Rech. d 'Vnieux, Ste Creusot-LoirE, F r a n c e ) ,  ,\later Tech, 
V 6 5 : 2 5 9 - 2 7 2 ,  NS, 7 r e f s ,  Xay 1 9 7 7 ,  In ?rench 

i n  d e t a i l  :he ghenomer.3 of S ~ Z E S S  corrosion c rack ing  i n  a u s t e n i t i c  s ta iz less  s t e e l s  - 
?larely,  a hycothes is  i n  :&LC!I c racking  is due t o  rup tu re  of tSe  pas s ive  l a y e r  by 
m c h a n i c a l  s zzes ses  , 3 hypothes is  invo l - r ing  a nechanisn of hydrogen ercnrictlement of 
t he  metal, ana a ny-,oc>esis i n  xhicn  c r e c i i n g  is at:riouted t o  a r e d x t i o n  of s u r f a c e  
eRerg-1 cscsed  by t h e  abso-tion o f  ce r t a in  l c c s  v i t k  unusual p r o 2 e r t i e s .  I n  t h e  case 
of mar t ens i t e  and a u s t e n i t i c  s t s i n i e s s  s t e e l s  two zodes of S t r e s s  cor ros ion  c rack ing  
are d i s t i n g u i s h e d  - namely, c r ack ing  by  hyZrogen a n b r i t t l a r e n t ,  observed, mainly on 
steels of m a r t e n s i t i c  s t r u c t u r e  immersed i n  a n  a c i d i c  cir ch ioz ina ted  medim; and 
so -ca l l ed  "anodic"  c rack iz~g ,  which OCC'JZS on a u s t e n i t i c  s t a i n l e s s  steels imnersed i n  
c h l o r i n a t e &  o r  b a s i c  media. F i z a l l y ,  i n  t he  c a s e  of  f a r r i t e s  and a u s t e n o - f e r r i t i c  
s t a i n l e s s  steels the r z s u l t s  of tests i n  which t h e  retsls were imnersed i n  concen t r a t ed  
s o l a t i o n s  of S o i l i n g  magnesiun c h l o r i d e  a:= ? re sen ted  and eva lua ted .  

(EMSRITTLZMENT) 

leviswed a r e  t h r e s  s a i n  ;ty?ot>esas which a t t e r g t  t o  t ake  i n t o  account ana descr ibe.  

- 

378 52004 3Y9ROGZX E.XBIX!?L3EEBT O F  >fET.X,S, VOLXW 2 ,  1 9 7 5 1 9 7 6 .  
CITATIOXS ?ROM TXE X T I S  DATA 3XSE 

Sinith, M.F., ed.  , XTISearch, ~ITIS/~S-77/0004/0E~S,  Search per iod  covered l 9 7 5 - 1 9 7 6 ,  
PUS1 by N a t l .  Tech. I n f .  Serv. ,  SpringTielc?, VA, 1 0 6  p . ,  .Ian 1977 
Avai1:XTIS c r  Eng index,  New 'iork 

Resu l t s  of  s t u d i e s  on hydrogen e.?lbirttlenent r e l a t i v e  t o  inechanical p r o p e r t i e s  I 
i r r a d i a t i o n ,  cr is ta1 strucflli7e 2nd cor ros ion  are c i t ~ d .  Th i s  compi la t ion  also cove r s  
t e s t i n g ,  tydrogen anil lysis  and d i f f u s i o n ,  welZing, e i e c t r c p l a t i n g ,  f a b r i c a t i o n  ana 
p rocess ing  wi th  r e s p e c t  t o  the  d u c t i l e  b r i t t l s  t r a n s i z i c n  i n  metals. Xeports on n u c l e a r  
r e c t o r  m a t e r i a l s ,  hydrogen i t o r a g e  equiament and s n e r q  r e l a t e d  systerns a r e  inclueed.  
This updated b ib i iography con ta ins  L O 1  a b s t z a c t s ,  7 5  cf which are new e n t r i e s  t o  the 
previous  e d i t i o n  cover ing  t h e  per iod  1 9 7 5  through 1976.  

(-"IETALLURGf , ZLECTROOPLATING) 
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